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ENVIRONMENTAL  ASSESSMENT  REPORT 
OPERATION  AND  MAINTENANCE 
GRAND  MARAIS 
COOK  COUNTY,  MINNESOTA 
LAKE  SUPERIOR 


INTRODUCTION 

The  purpose  of  this  report  Is  to  assess  the  environmental  impacts 
associated  with  the  St.  Paul  District,  Corps  of  Engineers  harbor 
maintenance  activities  in  Grand  Marais  Harbor.  This  assessment  has 
been  drawn  largely  from  an  environmental  report  prepared  by  National 
Biocentric,  Inc.,  under  contract  with  the  Corps  of  Engineers. 

National  Biocentric's  report  is  on  file  in  the  St.  Paul  District 
office. 

1.000  Project  Description 

1.100  Project  Location.  Grand  Marais  Harbor  is  located  in  Cook  County 
on  the  north  shore  of  Lake  Superior  approximately  106  miles  northeast 
of  Duluth,  Minnesota,  and  45  miles  southwest  of  Grand  Portage,  Minnesota, 
near  the  United  States-Canadian  international  boundary.  It  lies  at 
latitude  49  47'  N  and  longitude  90°21'  W.  (See  exhibits  1  and  2,  pages 
A-l  and  A-2.) 

1.200  Project  Purposes.  Grand  Marais  Harbor  presently  serves  two 
functions  for  northeast  Minnesota:  it  is  a  base  of  operations  for  com¬ 
mercial  fishermen,  and  it  is  the  only  Corps -maintained  harbor-of-refuge 
in  the  126-mile  stretch  between  Two  Harbors  and  the  Canadian  border. 

Until  recently  Grand  Marais  served  also  as  a  shipping  point  for  pulp 
logs,  but  this  activity  ceased  in  1972.  Recreational  boating  activity 
is  likely  to  increase  in  the  next  few  years  as  tourism,  already  the 
foremost  industry  of  Grand  Marais,  increases  due  to  several  new  develop¬ 
ments  in  the  region  (see  paragraph  2.635). 


1.300  Project  Authorizations.  Corps  of  Engineers  jurisdiction  over 
Grand  Marais  was  authorised  in  1879,  when  House  Executive  Document  75, 

73d  Congress,  2d  Session,  was  enacted.  This  initial  legislation  provided 
for  the  construction  of  breakwater  structures  and  dredging  of  the  harbor 
bottom.  Authority  to  construct  concrete  seawalls  across  a  low  ledge  in 
the  southeastern  corner  of  the  harbor  was  given  in  1935,  under  the  pro¬ 
visions  of  Rivers  and  Harbors  Committee  Document  27,  72d  Congress,  1st 
Session.  Finally  in  1960-1961,  House  Document  187,  81st  Congress,  1st 
Session,  17  May  1950,  provided  for  the  construction  and  dredging  of  a 
small-boat  basin  in  the  northwest  part  of  the  harbor. 


1.400  Existing  Project.  Corps  activity  in  the  natural  harbor  has  been 
limited  to  the  construction  and  maintenance  of  seawalls  and  breakwaters, 
as  well  as  the  development  and  maintenance  of  the  anchorage  basin  and 
the  small-boat  basin.  Government  maintenance  of  Grand  Marais  Harbor 
commenced  in  1880  with  the  construction  of  a  350-foot,  rock-filled 
timber  crib  breakwater,  extending  7  feet  above  the  lake,  on  the.  eastern 
edge  of  the  entrance.  Dredging  activities  were  initiated  to  coincide 
with  the  construction,  and  a  harbor  anchorage  area  of  26  square  acres  with  a 
depth  of  16  feet  was  developed.  In  1900-1901,  the  350-foot  west  outer 
breakwater  was  constructed,  the  two  breakwaters  thereby  reducing  the 
harbor  entrance  width  to  500  feet.  The  west  outer  breakwater  was  like¬ 
wise  constructed  of  rock-filled  timber  cribs  capped  with  concrete,  but 
construction  of  this  breakwater  also  included  a  rubble  mound  base  protected 
by  riprap.  Concrete  seawalls,  6  to  7  feet  above  lake  level,  were  built  in 
1935  across  a  low  ledge  of  rock  at  the  southeastern  corner  of  the  harbor. 

The  anchorage  basin  was  further  dredged  and  enlarged  to  36.5  acres  while 
depths  at  the  harbor  entrance  were  increased  to  16  and  18  feet,  respec¬ 
tively.  Finally  in  1960-1961,  a  small-boat  harbor,  100  feet  wide,  520 
feet  long,  and  8  feet  deep,  was  dredged  on  the  northwest  side  of  the 
harbor;  and  a  921-foot  rubble  mound  breakwater,  constructed  to  run  in 
an  approximate  west  to  east  direction,  was  placed  there  for  further  pro¬ 
tection  of  small  craft.  The  total  cost  of  all  new  Corps  construction  in 
Grand  Marais  Harbor  was  $451,000,  while  the  total  maintenance  cost  was 
$238,000.  The  project  as  constructed  is  shown  in  exhibits  2  and  3, 
pages  A- 2  and  A-3.  A  perpetual  easement  over  0.13  acre  of  land  for  the 
harbor  has  been  furnished  by  local  Interests,  and  a  perpetual  easement 
over  0.06  acre  of  land  has  been  acquired  for  a  gaging  station  on  Lake 
Superior  at  Grand  Marais. 

1.500  Improvement  by  Others.  The  village  of  Grand  Marais  built  a  city 
pier  for  recreational  craft  at  the  north  end  of  the  harbor.  At  present, 
the  pier  consists  of  one  longshore  concrete  dock  with  mooring  space  for 
five  to  eight  boats.  There  is  a  boat  launching  ramp  adjacent  to  it. 

The  dock  is  frequently  filled  to  capacity;  however,  the  overflow  can  usually 
find  docking  space  at  nearby  finger  piers  owned  by  commercial  fishermen  or 
former  commercial  fishermen.  Gasoline  is  also  available  from  the  fishermen. 

1.510  No  other  dockside  facilities  exist,  but  boaters  are  free  to  use 
restrooms,  showers,  and  public  telephones  at  the  adjacent  municipal  camp¬ 
ground  and  can  obtain  water  there.  The  village  of  Grand  Marais  owns 

and  operates  the  campground,  which  is  on  the  northwest  side  of  the 
harbor  between  the  harbor  and  U.S.  Highway  61.  There  are  approximately 
100  tent  and  trailer  sites  with  shower  facilities  and  electrical  hookups. 
Supplies  and  services  are  also  available  in  the  Grand  Marais  central  busi¬ 
ness  district,  about  l/4-mile  from  the  harbor. 

1.511  a  log  dock  is  located  at  the  east  end  of  the  harbor,  but  is  no 
longer  in  use.  Next  to  the  easternmost  part  of  the  harbor  is  a  Coast 
Guard  station  manned  by  volunteers  from  the  Coast  Guard  Auxiliary  who 
are  assisted  by  a  Coast  Guard  staff  member. 

1.512  Local  interests  would  like  to  Improve  the  marina  by  adding 
finger  piers  for  more  docking  space  and  by  installing  gasoline  pumps. 
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1.600  Future  Structures.  There  are  no  present  plans  for  extensive 
work  of  new  structures  in  the  harbor  over  the  next  10-year  period. 

1.700  Operation  and  Maintenance.  The  purpose  of  the  Corps  of  Engineers 
structures  in  the  Grand  Marais  Harbor  is  to  maintain  the  harbor  entry 
and  to  provide  navigational  safeguards.  The  principal  operation  and 
maintenance  activities  attendant  to  this  end  involve  breakwater  repair, 
dredging,  and  dredge  material  disposal.  The  present  requirement  for 
maintaining  the  harbor  and  related  structures  extends  back  to  1879. 
Exhibit  4,  page  A-4,  denotes  expenditures  and  actions  taken  prior  to 
the  present  time.  Experience  at  Duluth-Superior  Harbor  indicates  that 
with  on- land  disposal,  dredging  costs  run  to  about  $5  per  cubic  yard. 

The  cost  of  dredging  when  in-lake  disposal  is  permitted  is  approximately 
$2  per  cubic  yard  and  perhaps  $0.50  more  when  beach  nourishment  is 
anticipated. 

1.710  Breakwater  Maintenance.  The  crane  barge  MARKUS  (DKS-20)  at¬ 
tended  by  the  tug  DULUTH  and  the  tender  FAIRCHILD  (CLEVELAND) ,  as  well 
as  the  derrick  barge  COLEMAN  attended  by  the  tug  LAKE  SUPERIOR  and  the 
tender  BAYFIELD,  are  the  usual  complement  of  equipment  used  to  repair 
the  Grand  Marais  breakwaters.  The  MARKUS  (DKS-20)  and  the  COLEMAN  can 
be  used  to  transport  repair  equipment  and  supplies  and  can  be  equipped 
with  a  mechanical  rock  grapple  for  hoisting,  moving,  and  placing  boulders 
at  the  repair  site.  Maintenance  consists  primarily  of  replacing  rock 
torn  from  the  Grand  Marais  breakwaters  during  Lake  Superior  storms. 

1.720  Dredging.  In  the  recent  past.  Corps  of  Engineers  maintenance 
dredging  in  Grand  Marais  Harbor  has  been  performed  by  the  COLEMAN  and 
MARKUS  (DKS-20)  in  conjunction  with  tugs,  tenders,  and  bottom  dump  scows. 
Future  dreug.ng  will  probably  be  carried  out  by  the  same  or  similar 
equipment.  At  the  present  time,  the  St.  Paul  District,  Corps  of  Engi¬ 
neers  does  not  have  any  hydraulic  dredging  equipment  on  Lake  Superior, 
nor  would  hydraulic  dredging  be  possible  due  to  the  rocky  nature  of 

the  bottom.  Over  the  period  from  1950  to  1972  an  annual  average  of 
approximately  200  cubic  yards  of  Corps-conducted  maintenance  dredging 
was  performed  in  the  harbor,  with  fiscal  year  1971  being  the  last  year 
of  Corps-maintained  dredging.  At  that  time,  1,950  cubic  yards  of 
material  were  dredged.  Future  maintenance  dredging  activity,  to  be 
initiated  in  fiscal  year  1975,  is  expected  to  be  minimal  with  a  total 
of  approximately  3,000  to  4,000  cubic  yards  of  storm-deposited  material 
to  be  dredged  from  the  inner  harbor  during  the  next  10  years. 

1.721  Sediments  from  the  harbor  consist  mainly  of  sand,  gravel,  and 
rock.  Grand  Marais  is  a  pocket  harbor,  and  as  such  has  no  streams 
flowing  through  it.  Consequently,  there  is  little  accumulation  of 
sediments  due  to  fluvial  action;  and  there  is,  likewise,  limited  pos¬ 
sibility  for  municipal  runoff  or  industrial  effluent  to  enter  the 
harbor.  Rather,  the  primary  influences  on  sedimentation  in  Grand 
Marais  Harbor  are  the  wave  action  of  Lake  Superior,  the  recreational 
boating  activity,  and  finally  those  contributions  made  from  the  his¬ 
toric  rafting  of  logs  on  the  east  edge  of  the  harbor. 


1.722  The  Influence  of  Lake  Superior,  primarily  through  wave  action 
and  littoral  current,  causes  a  suspension  of  bottom  sediment  material 
which  allows  for  the  trapping  of  both  organic  and  heavy  metal  chemicals 
in  the  sediment.  Further,  accumulation  of  sand  and  gravel  occur  when 
sediments,  washed  from  other  beaches  along  the  harbor  and  from  the 
harbor  bottom,  are  picked  up  by  storms  and  thrown  over  and  through  the 
inner  breakwater  into  the  inner  harbor.  The  recreational  boating  activity 
contributes  grease,  organic  matter,  nutrients,  and  heavy  metals  to  the 
water.  The  historic  log  drafting  has  contributed  wood  chips  and  bark 

to  the  floor  of  the  harbor,  which  are  responsible  for  the  high  levels  of 
volatile  solids,  COD,  and  oil  and  grease  which  have  been  observed. 

1.723  The  sediment  material  has  to  be  removed  from  the  inner  harbor 
every  4  or  5  years.  The  outer  harbor  has  not  been  dredged  since  1939. 

1.730  Dredged  Material  Disposal.  During  the  dredging  operation, 
dredged  materials  are  placed  by  the  clam-shell  dredge  into  bottom  dump 
scows  for  removal  from  the  dredge  site  to  the  disposal  area.  Prior  to 
1968,  dredged  materials  from  Grand  Marais  Harbor  were  redeposlted  in  Lake 
Superior,  at  a  depth  of  50  feet,  1  mile  south-southeast  of  the  harbor  en¬ 
trance.  At  various  times  in  the  past,  dredged  sand,  gravel,  and  rock 
have  also  been  used  for  road  construction.  As  of  1968,  100  percent  of  the 
dredged  material  has  been  disposed  of  on- land. 

1.731  Grand  Marais  Harbor  is  not  classified  by  the  Environmental  Protec¬ 
tion  Agency  (EPA)  as  either  polluted  or  unpolluted  at  the  present  time, 
pending  EPA  reanalysis  of  the  material  on  the  harbor  bottom,  which  was 
requested  by  the  Corps  in  December  1974. 

1.740  ^redge  Disposal  Program.  While  the  pollutional  status  of  Grand 
Marais  Harbor  is  undetermined,  three  disposal  alternatives  are  open  to 
consideration:  dredged  material  could  be  utilized  as  beach  nourishment 
on  the  eastern  beach  of  the  gravel  spit  north  of  the  Coast  Guard  station; 
dredged  material  could  be  deposited  in  the  open  lake;  or  it  could  be 
temporarily  (a  few  days  to  a  few  weeks)  stockpiled  for  utilization  by 
area  construction  companies.  The  disposal  method  for  each  specific 
operation  will  be  planned  in  coordination  with  EPA  and  will  be  subject 
to  EPA  approval. 

1.741  If  the  harbor  is  classified  "unpolluted",  the  above-mentioned 
disposal  methods  would  continue  to  be  the  disposal  alternatives  utilized 
by  the  Corps  in  their  dredging  operations. 

1.742  If  the  harbor  is  classified  "polluted",  the  disposal  method 
implemented  would  probably  be  the  temporary  stockpiling  of  dredged  mate¬ 
rial  until  it  can  be  hauled  away  for  use  by  area  construction  companies. 
Those  companies,  utilizing  the  dredged  material,  would  be  expected  to 


make  an  agreement  with  the  Corps,  assuring  removal  of  the  material 
within  the  specified  time  limit.  Two  sites  have  been  considered 
for  the  on- land  temporary  disposal.  One  site  would  be  north  of  the 
western  end  of  the  Inner  breakwater  pier  on  municipal  park  land. 

The  second  site  would  be  on  the  eastern  edge  of  the  harbor,  north 
of  the  Coast  Guard  station.  Both  sites  are  accessible  for  unloading 
of  the  dredged  material  from  a  scow  by  a  land-based  crane,  or  directly 
by  the  MARKUS  (DKS-20) .  It  is  expected  that  because  of  the  high  de¬ 
mand  for  gravel,  dredged  material  at  either  of  the  two  sites  would 
be  removed  for  use  within  a  short  period  of  time  of  deposition,  as 
has  been  past  experience. 

2 . 000  Environmental  Setting 

2.100  General,  information  to  describe  the  environmental  setting 
of  the  Grand  Marais  Harbor  project  has  been  expanded  to  include  the 
regional  setting  since  the  project  area  is  rather  small  and  would  be 
difficult  to  discuss  in  relation  to  the  rest  of  the  environment 
if  it  were  considered  alone.  Consequently,  the  area  around  Grand 
Marais  and  Cook  County,  Minnesota,  is  discussed  as  a  whole  in  an 
effort  to  present  a  better  understanding  of  the  existing  environ¬ 
mental  setting.  The  biological  discussion  is  broadened  to  include  a 
characterization  of  the  north  shore  and  Lake  Superior. 

% 

2.200  Geographic  Setting.  The  harbor  occupies  a  small  natural  em- 
bayment,  semicircular  in  shape,  and  is  one  of  the  few  natural  harbors 
along  the  rocky,  storm-swept  north  shore.  The  bay  was  formed  by  the 
differential  erosion  of  the  ancient  lava  flows  and  resistant  diabase 
sills.  The  entrance  to  the  70-acre  bay  is  through  a  natural  1,000- 
foot  wide  gap  in  the  rock  ledge  on  the  scuth,  or  lakeward,  side  of 
the  harbor.  On  the  east  the  rock  ledge  is  connected  to  the  shore  by 
a  low  gravel  spit.  The  lakeshore  in  the  Grand  Marais  area  is  gener¬ 
ally  rugged,  bold,  and  rocky.  At  intervals  along  the  shoreline  the 
rocky  face  gives  way  to  stretches  of  beach  consisting  of  pebbles  and 
stones. 

2.300  Physical  Environment 


2.310  Climate.  The  Lake  Superior  basin  has  a  typical  humid  conti¬ 
nental  climate,  characterized  by  cold,  dry  winters  and  warm,  humid 
summers.  However  the  lake  exerts  a  strong  microclimatic  influence 
on  the  immediate  shoreline,  generally  resulting  in  cooler  summer 
temperatures  and  warmer  winter  temperatures  than  those  experienced  a 
few  miles  inland.  This  moderation  of  the  immediate  shoreline  temper¬ 
atures  can  amount  to  as  much  as  15  to  20  degrees  in  winter  and  20  to 
30  degrees  in  summer.  At  Grand  Marais  the  average  annual  temperature 
is  37.6°  F.  The  average  January  and  July  temperatures  are  14.1  F 
and  59.2°  F,  respectively.  The  maximum  and  minimum  temperatures  ever 
recorded  at  Grand  Marais  are  100°  F  and  -34°  F,  respectively.  Despite 
its  high  latitudinal  position,  45  N,  the  ameliorating  influence  of 
the  onshore  breezes  results  in  a  growing  season  with  an  average  dura¬ 
tion  of  136  days  that  extends  from  21  May  to  4  October. 


2.311  The  water  temperature  of  Lake  Superior  at  Grand  Marais  ranged 
from  32°  F  to  52°  F.  Ice  will  form  in  the  harbor  during  the  frigid 
winter  months  but  is  usually  broken  up  by  storms;  hence  it  is  of  short 
duration,  and  the  harbor  is  usually  open  to  local  traffic  during  the 
coldest  weather. 

2.312  The  average  annual  precipitation  at  Grand  Marais  is  24.71  inches 
with  precipitation  occurring  throughout  the  year.  The  driest  month  is 
February,  with  1.08  inches  of  precipitation;  and  the  wettest  is  September 
with  3.43  inches  of  rainfall.  Annual  snowfall  averages  between  60  and  70 
inches;  the  ground  is  covered  with  1  or  more  inches  of  snow  for  at  least 
140  days  of  the  year. 

2.313  Thunderstorms,  often  resulting  from  the  collision  of  unlike  air 
masses,  are  the  principal  source  of  rain  during  the  warmer  months.  The 
Lake  Superior  Basin  has  an  average  of  27  thunderstorms  a  year.  Inversion 
fog,  created  by  contrasting  bodies  of  warm,  moist  air  mixing  with  cold 
surface  air,  is  a  common  occurrence  on  and  near  the  lake  most  of  the  year. 

2.314  Prevailing  winds  are  from  the  northwest  and  northeast.  Wind 
velocity  exceeds  30  mph  on  an  average  of  30  days  of  the  5-month  (May  to 
September)  small-craft  boating  season.  Storms  accompanied  by  high  winds, 
particularly  out  of  the  northeast  or  southwest,  blow  up  quickly  and  are 
characteristic  of  the  fall  season. 

2.315  During  heavy  gales,  12-foot  waves  are  common  and  gale  force  winds 
have  generated  lake  waves  as  high  as  16  feet,  which  crash  over  the  break¬ 
waters  and  deposit  sand  and  gravel  in  the  harbor  basin. 

2.316  The  harbor  is  subject  to  extreme  temporary  fluctuations  of  water 
level  caused  by  changes  in  wind  and  barometric  conditions.  During  these 
fluctuations,  water  levels  in  the  harbor  will  vary  as  much  as  1  foot  below 
to  2  feet  above  the  mean  lake  level  prevailing  at  the  time.  Ordinarily 
seasonal  variations  extend  from  zero  to  1  foot  above  the  601.6-foot  low 
water  datum. 

2.320  Geology.  The  present-day  shoreline  of  Lake  Superior  was  shaped 
largely  during  the  Great  Ice  Age,  which  extended  from  a  few  hundred 
thousand  years  ago  to  several  thousand  years  ago.  During  this  period, 
successive  ice  sheets  advanced  and  retreated  over  the  area,  filling  val¬ 
leys,  gouging  out  lakes,  and  forming  ridges  and  hills.  Each  advance  of 
the  ice  buried  and  destroyed  many  of  the  older  land  forms;  the  appearance 
of  the  present  landscape  is  due  largely  to  the  effects  of  the  last  advance, 
the  Wisconsin  glaciation,  and  postglacial  events. 

2.321  When  the  last  ice  began  to  retreat  from  the  present  Lake  Superior 
area,  a  series  of  large  lakes  came  into  existence,  ponded  between  the 

ice  lobe  in  the  Lake  Basin  and  the  highlands  to  the  south.  The  Labradorial 
Lake  of  the  Wisconsin  ice  sheet  dammed  up  the  northward  drainage  of  the 
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glaciers,  and  Glacial  Lake  Duluth  was  formed  by  its  meltwater  approxi¬ 
mately  11,000  years  ago.  Lake  Superior  is  a  remnant  of  the  former 
Lake  Duluth.  The  former  shoreline  of  Lake  Duluth  extended  4  to  5  miles 
inland  from  the  present  shoreline  of  Lake  Superior  and  the  beaches  of 
this  prehistoric  lake  can  still  be  seen  in  several  areas  along  the 
North  Shore.  The  plateau  a  mile  north  of  the  Grand  Marais  Harbor  is 
a  remnant  of  a  beach  of  Glacial  Lake  Duluth. 

2.322  Amygaldaloidal  tops  of  lava  flows  are  well  exposed  along  the 
north  shore.  Amygdaloid  is  a  cellular  igneous  rock,  usually  formed  at 
the  top  of  a  lava  flow,  whose  cavities  have  been  filled  with  minerals 
deposited  from  solution.  On  the  beach  and  in  gravels  along  the  north 
shore  are  found  agates  and  Thompsonite,  which  occur  as  vesicle  fillings 
in  various  lava  flows  and  are  freed  by  weathering  and  erosion.  (Vesicles 
are  pores  left  in  a  lava  flow  by  gas  bubbles  that  formed  in  the  molten 
rock.)  On  the  north  side  of  the  Grand  Marais  Harbor  is  a  pebble  beach 
composed  entirely  of  smooth,  flat  pebbles  and  stones.  The  stones  repre¬ 
sent  different  kinds  of  local  rock  but  all  are  of  the  same  flat  disk¬ 
like  shape,  for  stones  of  this  shape  have  the  greatest  survival  value 
on  a  wave-pounded  beach.  Spherical  stones  roll  away,  usually  back  into 
the  lake,  but  flat  stones  tend  to  retain  their  position  on  the  beach. 

2.330  Topography.  There  is  a  general  postglacial,  north  to  south, 

5  to  15-degree  tipping  of  the  Lake  Superior  Basin,  resulting  in  a 
scarcity  of  good  harbors  along  the  north  shore  and  the  "drowning" 
of  several  river  mouths  along  the  south  shore  of  the  lake.  The  topog¬ 
raphy  of  Grand  Marais  slopes  from  the  harbor  upward  to  the  Superior 
Upland  to  the  North.  The  community  is  situated  on  a  low  terrace  which 
rings  the  harbor.  Elevations  range  from  600  feet  above  sea  level  at 
shore  to  1500  feet  1  mile  north  of  the  harbor.  The  land  surface  con¬ 
sists  of  15  to  40  feet  of  sand,  clay,  and  gravel  of  glacial  and  lacus¬ 
trine  deposition  overlying  the  lava  and  diabase  sill  below.  The  makeup 
of  the  harbor  bottom  varies  from  well  graded  gravel  in  the  northeast 
portion  to  a  predominantly  coarse  gravel  mixed  with  clay  and  small 
boulders  near  the  harbor  entrance. 

2.340  Soils.  Soils  in  the  area  tend  to  be  shallow,  coarse,  stony, 
and  acidic  in  nature  and  are  characterized  as  arising  mainly  from 
Ontonagon  Rock  Group  outcrop  and  weathered  glacial  debris.  The  rock 
outcrops  are  mostly  basic  igneous  rock,  and  the  light-colored  Ontonagon 
Group  is  formed  from  weakly  calcareous  red  lacustrine  clays  that  were 
deposited  in  glacial  Lake  Duluth  when  its  waters  covered  the  present 
shore.  Neither  the  soils  nor  the  sloping  topography  are  particularly 
conducive  to  agriculture.  Today  less  than  0.3  percent  of  the  total 
area  of  Cook  County  is  used  for  agriculture,  and  hay  is  the  most  com¬ 
mon  crop. 
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2 . 400  Hydrologic  Environment 


2.410  Surface  Water.  Grand  Marais  Harbor  is  located  in  the  Lake 
Superior  Watershed  Unit  as  described  by  the  Minnesota  Department  of 
Natural  Resources.  All  waters  within  this  watershed  unit  flow  into 
Lake  Superior,  continuing  through  the  Great  Lakes  and  the  St.  Lawrence 
River  and  eventually  into  the  Atlantic  Ocean.  With  the  exception  of 
Lake  Superior,  water  resources  in  the  Grand  Marais  area  are  limited  to 
a  number  of  short  streams  which  drain  the  Superior  Uplands;  however, 
there  are  also  several  flowing  springs  which  are  fed  by  underground 
seepage  from  the  highlands  to  the  north. 

2.420  Groundwater.  The  thin  covering  of  glacial  drift  (zero  to 
40  feet  thick)  and  the  complexity  and  imperviousness  of  the  bedrock 
are  responsible  for  the  lack  of  abundant  groundwater  in  the  area.  The 
basaltic  lava  is  an  unpredictable  aquifer;  private  wells  have  revealed 
a  variety  of  subsurface  conditions  and  a  great  variation  in  the  yield 
and  character  of  the  generally  hard  groundwater.  Private  wells  in  the 
city  range  from  15  to  40  feet  deep  and  produce  adequate  quantities  of 
water  for  private  dwellings;  whereas,  private- wells  near  but  outside 
the  city  have  been  drilled  from  9  to  723  feet  deep  with  yields  of  very 
small  quantity.  Most  groundwater  is  found  in  fractures,  fissures,  and 
interflow  zones  in  the  lava. 

2.430  Water  Quality.  The  eutrophication  (nutrient  enrichment)  process 
in  Lake  Superior  is  apparently  progressing  at  an  extremely  slow  rate  as 
dictated  by  nature,  with  little  or  no  alteration  by  human  activity. 
Therefore,  the  measured  changes  in  water  quality  are  misleading  when 
viewed  from  the  eutrophication  standpoint  alone.  The  effect  of  human 
activity  on  Lake  Superior  could  be  more  readily  seen  in  the  examination 
of  other  chemical  and  physical  parameters. 

2.431  The  introduction  of  halogenated  and  chlorinated  hydrocarbons  are 
recent  and  a  function  of  human  activities.  At  present  there  is  no  informa¬ 
tion  on  the  levels  of  these  compounds  in  Lake  Superior.  Measurement  of 
these  parameters  is  important  because  of  the  deleterious  effects  of  the 
parent  compounds  or  their  breakdown  products.  The  presence  of  heavy  metals, 
taconite  tailings,  and  asbestos-like  materials  is  acknowledged,  although 
their  effects  are  still  undetermined. 

2.432  Lake  Superior,  the  dominating  body  of  surface  water  in  the  area, 
is  characterized  by  soft  water.  Hardness  is  approximately  44  pp,  C.C03. 

The  pH  is  approximately  7.5.q  Water  temperatures  in  Lake  Superior  fluctuate 
slightly,  ranging  between  40  F  and  50  F  most  of  the  year. 

2.433  Shipping  has  been  responsible  for  some  water  quality  degradation 
in  the  open  waters  and  harbors  areas  of  Lake  Superior.  Oil  discharges, 
bilge  wastes,  and  garbage  from  commercial  vessels  plying  the  lake  have 
created  occasional  problems.  However,  enforcement  programs  have  become 
more  stringent  in  recent  years,  and  the  problem  is  not  yet  considered 
acute. 


2.434  The  Lake  Superior  water  quality  generalizations  mentioned 
above  are  appropriate  for  most  of  the  inshore  waters.  The  widespread 
indications  of  change  and  deterioration  observable  in  the  Inshore 
waters  of  the  other  Great  Lakes  are,  for  the  most  part,  not  apparent 
in  Lake  Superior.  There  are  exceptions,  however.  These  include 
water  quality  problems  in  the  Duluth-Superior  Harbor  and  at  Silver 
Bay  on  Minnesota's  north  shore.  Pollution  loads  released  by  paper 
and  steel  mills,  and  other  industrial  and  municipal  wastes  dumped 
into  the  St.  Louis  River  and  Superior  Bay,  have  created  problems  in 
the  Duluth-Superior  area. 

2.440  Harbor  Quality  Control.  Grand  Marais  Harbor  is  described  as 

a  "pocket  harbor'';  that  is,  it  does  not  have  a  river  or  stream  flowing 
through  it  which  carries  and  deposits  sediment  loads.  It  is  a  rela¬ 
tively  unsheltered  harbor,  subject  to  the  wind  and  wave  action  of 
Lake  Superior,  which  results  in  the  movement  and  exchange  of  Lake 
Superior's  cold,  clear  water  with  the  harbor  water.  Other  external 
factors,  such  as  ship  movement  or  discharges  into  the  water,  which 
influence  Grand  Marais  Harbor,  are  minor  when  compared  to  the  influ¬ 
ence  that  Lake  Superior  has  on  the  harbor. 

2.441  Grand  Marais  Harbor  has  been  subdivided  into  five  zones  to 
permit  comparison  between  and  within  specific  areas  of  the  harbor. 

A  large  number  of  samples  were  collected  from  the  harbor,  and  analyses 
revealed  great  diversity  in  most  parameters.  The  analyses  are,  there¬ 
fore,  presented  on  a  zone  by  zone  basis  to  facilitate  a  critical 
examination  and  to  make  the  interpretation  less  complex.  (See  ex¬ 
hibits  5  and  6,  pages  A-5  and  A-6.) 

2.442  Zone  1  is  part  of  the  outer  project  area  in  Grand  Marais 
Harbor.  The  depths  range  from  16  to  20  feet.  Zone  1  is  Influenced 
by  the  close  proximity  to  the  Wisconsln-Minnesota  Timber  Company 
facility.  This  area  is  influenced  by  the  log  rafting  which  took  place 
in  the  harbor  in  previous  years.  The  natural  currents  along  the 
north  shore  would  contribute  sediments  in  this  zone  due  to  the  action 
of  counter-currents  around  the  breakwater. 

2.443  Zone  2  is  the  remainder  of  the  Corps  project  area  la  the  outer 
harbor.  It  is  geographically  located  in  the  center  of  Grand  Marais 
Harbor.  The  depth  of  the  project  in  Zone  2  is  maintained  at  16  feet. 
The  bottom  sediments  in  this  zone  are  influenced  by  its  close  proximity 
to  the  Wisconsln-Minnesota  Timber  Company  facility  and  contains  many 
wood  chips  on  the  bottom. 

2.444  Zone  3  is  that  area  of  Grand  Marais  Harbor  located  between 
the  Corps  project  area  and  the  western  shoreline.  Water  depths  in 
this  zone  vary  from  5  to  12  feet.  This  zone  is  bordered  on  the  north 
by  the  breakwater  which  protects  the  small-boat  harbor  and  on  the  west 
and  south  by  the  natural  shoreline.  The  Consolidated  Water  Power  and 
Light  Company  is  located  along  the  shoreline  of  this  zone  and  may 
contribute  some  materials  into  the  water. 


2.445  Zone  4  Is  that  area  In  Grand  Marais  Harbor  located  to  the 
north  of  the  outer  project  area;  it  is  bordered  by  the  small-boat 
harbor  on  the  west  and  extends  eastward  to  the  shoreline.  The  water 
depth  in  this  zone  varies  from  12  to  15  feet.  The  Standard  Oil 
Company  facility  is  located  on  the  shoreline  of  this  zone.  Part  of  the 
shoreline  is  lined  with  steel  cribbing  which  has  been  placed  there  by 
the  Minnesota  Highway  Department.  Runoff  from  storm  sewers  may  enter 
the  waters  in  this  zone. 

2.446  Zone  5  is  that  area  inside  the  inner  breakwater  constituting 
the  small-boat  harbor.  It  encompasses  the  inner  project  of  the  Corps. 

The  depth  of  this  zone  is  maintained  at  8  feet.  This  zone  would  be 
Influenced  by  small-boat  traffic  into  and  out  of  the  area. 

2.447  Grand  Marais  has  been  sampled  by  the  Environmental  Protection 
Agency  (EPA),  National  Biocentric,  Inc.  (NBI) ,  and  the  University  of 
Minnesota  (UMD)  over  a  4-year  period  from  1970-1973.  Thirty-one  samples 
of  bottom  sediments  have  been  collected  and  analyzed  over  this  period. 

NBI  and  UMD  collected  and  analyzed  water  samples  as  well.  Since  EPA 
did  not  do  so,  the  number  of  water  samples  in  a  zone  is  less  than  the 
number  of  bottom  sediments. 

2.448  Of  the  seven  samples  collected  by  EPA  only  one  was  later  analyzed 
to  determine  the  organic  and  metal  content  of  the  sediment.  Of  the  eight 
chemical  parameters  for  which  EPA  has  established  maximum  values,  the 

sample  values  exceeded  the  guidelines  for  seven  parameters  (EPA  guidelines  for 
the  eight  parameters  are  shown  in  exhibit  7,  page  A-7).  Only  one  exceeded 
value  is  necessary  for  a  sample  to  be  classified  "polluted."  The  data  on  the 
samples  collected  by  NBI  and  UMD  generally  confirmed  the  excessive  values  found 
by  EPA.  A  more  elaborate  summary  of  the  chemical  analysis  of  the  bottom  sedi¬ 
ments  collected  in  Grand  Marais  Harbor  is  presented  in  the  Technical  Appendix 
(exhibits  8,  9,  and  10,  pages  A-8  -  A-14).  Included  in  the  data  (exhibits 
8  and  9)  is  a  table  listing  by  zone  the  mean  for  each  parameter,  as  well 
as  the  standard  for  each  mean,  the  range  of  values  in  each  particular  zone, 
and  the  number  of  observations  for  each  parameter  in  the  zone.  The  range 
of  values  of  the  bottom  sediment  analyzed  in  the  investigation  was  broad. 

This  variation  was  found  both  within  a  single  zone  in  the  harbor  and  be¬ 
tween  zones  in  the  harbor.  Although  part  of  this  variation  was,  perhaps, 
due  to  the  fact  that  the  samples  were  collected  and  analyzed  by  three 
separate  laboratory  groups,  similar  variation  was  found  in  samples  collected 
and  analyzed  by  a  single  laboratory  group,  indicating  that  there  is  a  great 
deal  of  variation  from  site-to-site,  within  zones,  and  certainly  throughout 
the  harbor.  The  methods  used  to  collect  and  analyze  the  bottom  sediment 
samples  were  not  able  to  deal  effectively  with  the  tremendous  sample-to- 
8 ample  variation  that  exists  on  the  floor  of  the  harbor.  Furthermore, 
bottom  sediment  samples  were  taken  with  a  Ponar  or  a  Peter son  Dredge 
which  samples  only  the  top  10  centimeters  of  the  bottom  sediment,  biasing 
the  results,  since  the  surface  of  the  sediments  is  likely  to  be  the  most 


variable  with  respect  to  its  physical  and  chemical  composition.  It 
should  be  noted,  also,  that  while  the  sediments  taken  from  Grand 
Marais  Harbor  have  been  shown  to  register  high  values  for  organic 
parameters,  the  sediments  collected  do  not  represent  the  total  environ¬ 
ment  of  the  harbor,  but  only  that  relatively  small  portion  which  could 
possibly  be  sampled. 

2.449  The  types  of  particles  found  in  Grand  Marais  Harbor  are  character¬ 
istic  of  the  soil  found  along  and  associated  with  the  north  shore  of  Lake 
Superior.  These  sediments  are  present  primarily  as  a  result  of  erosion 
from  the  natural  watershed  and  deposition  into  the  harbor.  The  mouth 

of  the  harbor  is  characterized  by  a  sand  beach  which  has  been  created 
by  wave  action.  The  waves  constantly  sift  and  move  the  sand,  leaving 
a  relatively  coarse  material  deposited  in  and  around  the  mouth  of  the 
harbor.  The  silt  and  clay  found  in  Grand  Marais  are  made  up  of  very 
small  particles  which,  because  of  their  fine  nature  as  contrasted  to 
sand,  have  an  increased  number  of  sites  available  for  the  physical  and 
chemical  binding  of  the  organic  and  metal  compounds.  Therefore,  if 
such  chemical  compounds  are  present  in  the  water,  and  if,  as  a  result  of 
wave  action  or  boat  traffic,  they  come  into  contact  with  the  sediment, 
the  silt  and  clay  absorb  high  levels  of  these  chemicals. 

2.450  The  water  analyses  of  Grand  Marais  Harbor  from  the  standpoints 
of  transparency,  lack  of  turbidity,  alkalinity,  and  conductivity  would 
rate  the  harbor  as  a  body  of  clean  water.  The  levels  of  these  parameters 
were  more  consistent  with  the  ollgotrophlc  waters  of  Lake  Superior  than 
were  those  for  any  other  harbor  in  Lake  Superior.  This  appears  to  be 
due  to  the  movement  of  water  masses  within  the  harbor,  which  is  subject 
to  water  exchange  with  Lake  Superior  as  a  function  of  wind  direction  and 
barometric  pressure.  Water  quality  conditions  change  readily  depending 
upon  the  movement  of  water  masses  within  the  harbor.  Thus,  the  water 
quality  data  reflects  the  water  mass  which  was  in  that  zone  at  that 
particular  time,  rather  than  the  overall  local  conditions  or  influences 
of  the  bottom  sediment.  This  variation  in  water  quality  was  exhibited 

in  the  wide  range  of  quality  values  obtained  by  UMD  and  NBI  in  their 
investigations . 

2.451  Dissolved  oxygen  (DO)  levels  were  near  saturation  throughout  the 
harbor  and  throughout  the  sampling  period. 

2.452  Temperature  values  reflected  the  time  of  year  in  which  the  samples 
were  collected.  The  water  quality  data  are  further  summarized  in 
exhibit  11,  pages  A-15  and  A-16. 

2.453  The  number  of  benthic  organisms  found  in  samples  from  the  harbor 
was  low  except  for  in  a  few  locations.  Zone  5,  the  small-boat  harbor, 
had  the  heaviest  concentration  of  organisms  while  Zone  3  had  the  least. 

In  one  sample,  collected  from  Zone  5,  there  was  evidence  of  a  decaying 
odor.  Zone  5  also  showed  a  relatively  high  population  of  Tubifex  worms 
and  Ascellus,  a  crustacean  which  is  a  scavenger  usually  associated  with 
an  enriched  environment.  The  results  of  the  plankton  analysis  indicated 
a  uniform  distribution  of  plankton  organisms  throughout  all  of  the  zones 


11 


in  Grand  Marais  Harbor.  Water  samples  collected  during  June  and  July 
contained  high  levels  of  the  organisms  Synedra  and  Tabellarla.  while 
the  organisms  Asterionella.  Navicula,  and  Synedra  were  predominant 
species  in  samples  collected  in  August.  These  organisms  are  all  rated 
as  ollgotrophic  types  (those  which  Inhabit  clean  water),  Indicating  an 
oligotrophic  situation.  Persistent  also  in  a  majority  of  samples 
throughout  the  summer  were  the  reported  eutrophic  algae,  Dlatoma  and 
Fragllaria.  indicators  of  an  enriched  or  eutrophic  (polluted)  condition. 

The  collform  bacteria  counts  found  in  Grand  Marais  were  the  lowest 
found  in  all  the  harbors  along  the  north  shore.  In  only  one  case  did 
the  fecal  collform  count  in  samples  collected  from  Grand  Marais  Harbor 
exceed  the  standard  set  by  EPA,  and  that  was  a  count  taken  from  the 
proximate  center  of  Zone  5. 

2.454  It  has  been  observed  that  certain  zones  tend  to  be  high  in  all 
or  related  parameters  and  that  specific  samples  contained  high  levels 
of  certain  parameters.  In  order  to  explore  this  phenomenon  more  fully, 
a  correlation  analysis  was  conducted  on  the  results  of  the  chemical 
analysis  of  bottom  sediment  samples  from  Grand  Marais  Harbor.  A  further 
correlation  analysis  was  done  on  the  results  of  the  benthic  organisms 
analysis.  Charts  depicting  the  various  correlations  can  be  found  in 
exhibit  12,  pages  A- 17  and  A-18.  Also  included  in  the  technical  appendix 
is  a  summary  defining  correlation  and  its  value  as  a  scientific  measure 
(exhibit  13,  page  A-19) .  It  was  discovered  that  high  levels  of  certain 
parameters  (e.g.  total  nitrogen)  tended  to  be  found  in  fine  (silt  and  clay) 
bottom  sediments .  There  was  also  a  strong  correlation  between  total 
volatile  solids  and  COD  and  between  nitrogen  and  total  phosphorus.  The 
fact  that  these  particular  pairs  of  correlations  were  highly  significant 
may  be  due  to  the  Influence  of  the  organic  material  contributed  from  the 
log-rafting  activity  in  Grand  Marais  Harbor.  These  contributions  are 
very  high  and  would  contribute  large  amounts  of  total  volatile  solids  and 
COD,  while  they  would  contribute  lower  amounts  of  nitrogen  and  phosphorus. 
Results  of  the  correlation  analysis  of  the  heavy  metal  parameters  indicated 
that  lead,  zinc,  and  mercury  tend  to  vary  together,  while  correlations  con¬ 
taining  copper  were  less  significant.  It  is  thus  probable  that  the  source 
of  copper  in  the  sediments  is  different  from  the  sources  of  lead  and  zinc. 
The  results  of  the  correlation  analysis  conducted  between  the  levels  of 
certain  chemical  parameters  and  total  number  of  benthic  organisms  found 

in  the  samples  with  high  levels  of  the  organic  parameters  (TVS  and  COD) 
were  likely  to  have  few  benthic  organisms.  The  correlation  between  total 
organisms  and  nitrogen  of  phosphorus,  while  positive,  was  not  significant; 
neither  were  the  results  of  correlations  between  benthic  organisms  and 
the  heavy  metals  scientifically  significant. 

2.455  There  is  difficulty  in  collecting  bottom  sediment  samples  as 

the  dredge  consistently  bounces  off  the  predominantly  rock  bottom.  Thus, 
there  has  not  been  sufficient  data  to  make  any  significant  conclusions 
as  to  the  "polluted"  or  "unpolluted"  condition  of  Grand  Marais  Harbor. 
Therefore,  EPA  has  not,  at  the  present  time,  classified  the  harbor  as 
either  "polluted"  or  "unpolluted".  Although  EPA  again  attempted  to  col¬ 
lect  samples  in  October  1973,  they  were  unable  to  obtain  any  bottom 


sediment,  hitting  only  rock  or  at  best  drawing  up  weeds  and  snails. 
Because  of  the  extensive  water  mass  movement  between  Lake  Superior 
Grand  Marais  Harbor,  it  is  important  that  a  decision  be  made,  so  that 
necessary  steps  can  be  taken  should  Grand  Marais  be  declared  "polluted". 
As  stated  in  section  1.740,  an  alternate  dredge  material  disposal  pro¬ 
gram  is  established  to  cover  either  verdict. 

2.500  Biological  Environment 

2.510  General.  The  vegetation  of  the  north  shore  is  predominantly 
boreal  coniferous  forest.  Cook  County  and  the  Grand  Marais  area  have 
a  wealth  of  vegetation.  Of  the  879,900  acres  of  Cook  County,  only 
2.7  percent  is  classified  as  nonforest  land.  Mixed  conifer-hardwood 
stands  of  fir  and  spruce  have  replaced  the  virgin  red  and  white  pine 
of  the  nineteenth  century,  which  has  been  lost  mostly  to  logging, 
fires,  and  land  clearing. 

2.511  The  shoreline  of  Lake  Superior  is  a  composite  of  beaches, 
boggy  areas,  and  upland  forests.  These  areas  provide  habitat  for 

a  variety  of  fish  and  wildlife  species.  The  aquatic  environment  and 
adjacent  lands  provide  food  and  shelter  for  more  than  100  species  of 
waterfowl,  shoreblrds,  songbirds,  upland  gamebirds,  and  birds  of  prey. 
However,  the  shoreline  ecology  in  the  vicinity  of  Grand  Marais  is 
rather  fragile;  the  terrestrial  vegetation  is  battered  by  open  expo¬ 
sure  to  storm  winds  off  Lake  Superior. 

2.520  Terrestrial  Vegetation.  Jack  pine  is  the  predominant  pine, 
but  white  and  red  pine  are  frequently  found,  often  mixed  with  white 
spruce  and  balsam  fir.  In  exposed  areas  the  low  juniper  is  found. 

White  cedar,  and  sometimes  yew,  are  observed  in  lowlands  and  on  rocky 
points  and  islands  while  black  spruce  and  tamarack  are  dominant  in  bogs. 

2.521  Deciduous  trees  are  often  mixed  with  the  conifers.  Aspen,  paper 
birch,  red  and  mountain  maple,  and  mountain  ash  are  frequently  encoun¬ 
tered.  Along  waterways,  ash,  yellow  birch,  and  American  elm  may  be 
found.  In  wetland  and  shore  areas,  balsam,  poplar,  willow,  dogwood,  and 
alder  are  common.  Successional  stages  following  forest  disturbance  are 
dominated  by  trembling  and  large-toothed  aspen.  The  heart-shaped 
birch  is  often  seen  along  the  shore  of  Lake  Superior,  and  nlnebark, 
thimbleberry ,  and  juneberry  are  among  the  common  shrubs. 

2.522  Herbaceous  vegetation  in  the  Grand  Marais  area  includes  such 
plants  as  false  lily-of-the  valley,  wild  sarsaparilla,  big-leaved 
aster,  Clinton's  lily,  goldthread,  bunchberry,  shield  fern,  bedstraw, 
shlnleaf,  dwarf  raspberry,  rose  mandarin  (or  twisted  stalk),  starflower, 
and  twinf lower.  In  addition,  there  are  many  other  species  of  sedges, 
grasses,  composites,  ericads,  violets,  club-mosses,  ferns,  orchids, 

and  lilies  that  comprise  a  significant  part  of  the  flora. 
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2.523  In  rocky  crevices  along  the  shore  walls  there  are  a  variety  of 
sedges,  rushes,  grasses,  mosses,  lichens,  ferns,  and  herbs.  Aquatic 
and  emergent  plants  Include  yellow  pond  lily,  various  species  of  pond- 
weed,  water  plantain,  cattail,  bulrush,  arrowhead,  burweed,  horsetail, 
manna  grass,  spike  rush,  and  wild  calla. 

2.524  The  poorly  drained  sphagnum  bogs  often  include  leatherleaf,  blue- 
joint  grass,  manna  grass,  willow,  sedges,  marsh  cinquefoil,  sweet  gale, 
wool  or  cotton  grass,  spiraea,  wild  calla,  cranberry,  pitcher  plant,  sundew, 
Labrador  tea,  blueberry,  laurel,  and  some  orchids. 

2.530  Wildlife.  The  wildlife  resources  in  the  area  provide  many  hunters, 
photographers,  and  wildlife  observers  with  recreation.  A  wide  variety  of 
game  is  available,  most  importantly  the  whltetall  deer.  The  lakes  and 
streams  in  the  area  are  bordered  by  vast  forests  which  support  populations 
of  other  big  game  such  as  moose  and  black  bear. 

2.531  The  area's  virgin  forests  of  presettlement  times  supported  small 
numbers  of  game,  in  comparison  with  present  numbers.  Drastic  changes  fol¬ 
lowed  settlement.  Logging  operations  resulted  in  numerous  openings  in  the 
vast  forest  canopy  and  increased  supply  of  food  and  habitat  for  many  forms 
of  wildlife. 

2.532  Most  recent  changes,  however,  in  the  form  of  urban  expansion  and 
increased  human  habitation,  are  having  a  negative  effect  on  wildlife 
populations.  Disappearing  habitat  as  natural  forest  succession  progresses 
and  human  encroachment  occurs,  together  with  pesticide  use  and  various 
forms  of  pollution  are  factors  which  have  a  negative  effect  on  the  area's 
wildlife  populations. 

2.533  Approximately  50  species  of  mammals  occupy  the  forests  of  the 
area.  Among  the  more  comnon  are  white-tailed  deer,  black  bears,  foxes, 
skunks,  porcupines,  squirrels,  mice,  weasels,  beaver,  and  snowshoe  hares. 

The  moose  and  the  endangered  timber  wolf  are  found  along  the  more  northerly 
reaches  of  the  Minnesota  shore.  Also  occupying  the  wilder  portions  of  the 
boreal  forest  are  rare  or  uncommon  mustellds  such  as  the  pine  marten, 
fisher,  and  otter. 

2.534  Amphibians  and  reptiles  are  not  abundant  in  the  region,  but  there 
are  perhaps  a  dozen  species. 

2.535  Many  species  of  warblers  nest  along  the  north  shore,  including 
the  parula,  the  chestnut-sided,  the  Blackburnian,  the  black-and-white, 
the  blaokthroated  green,  the  Canadian,  the  myrtle,  and  the  mourning. 

Sparrows  include  the  chipping,  the  song,  the  clay-colored,  the  vester, 
the  savannah,  and  the  pine  siskin.  Loons,  mergansers,  mallards,  grebes, 
and  gulls  are  often  seen  along  the  shore.  Many  species  of  hawks  and  owls, 
as  well  as  the  endangered  bald  eagle,  make  the  north  shore  of  Lake  Superior 
their  summer  home.  In  the  fall  the  north  shore  is  perhaps  the  most 
heavily  traveled  hawk  migration  route  in  the  United  States.  Woodcock  and 
ruffed  grouse  are  the  prominent  upland  gamebirds  of  the  area. 
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2.540  Fish.  A  variety  of  fish  species  are  found  in  the  near  shore  or 
harbor  areas  of  Lake  Superior,  among  them  are  herring,  whitefish, cisco, 
several  species  of  trout,  smelt,  suckers,  perch,  sculpin,  walleye, 
northern  pike,  bass,  and  bullhead.  The  lake  trout  has  been  gradually 
depleted  over  the  years  by  the  lamprey  and  heavy  fishing  pressure,  but 
it  remains  as  an  important  sport  fish.  Lake  trout  are  slow  growing, 
slow  maturing,  and  have  a  low  reproductive  potential,  making  them  less 
able  to  sustain  their  populations  than  most  other  fish  species. 

2.550  Plankton.  The  plankton  of  Lake  Superior  is  sparse  and  dominated 
by  forms  characteristic  of  cold  deep  lakes.  Recent  studies  show  that 
diatoms  are  the  most  abundant  plankton  groups. 

2.551  The  most  abundant  forms  of  phytoplankton  include:  Asterionella 
formosa,  Dinobryon  sp.,  Synedra  acus,  Cyclotella  sp.,  Tabellaria 


fenestrata,  and  Melosira  granulata. 

2.552  The  following  zooplankton  have  been  listed  as  common  in  Lake 
Superior: 


rotifers  - 
cladocerans  - 
copipods  - 


Keratella  cochlearis  and  Keblicottia  longispina 
Daphnla  longispina  and  Bosmina  longirostris 
Diaptomus  mlnutus ,  D.  silcilis,  Epischura 
lacustris,  Limnocalanus  macrurus ,  and 
Cyclops  bicuspidatus 


2.553  The  results  of  the  plankton  analysis  of  the  water  in  Grand  Marais 
Harbor  indicate  that  there  is  a  uniform  distribution  of  plankton  organ¬ 
isms  throughout  all  of  the  zones  in  Grand  Marais  Harbor.  Specifically 
the  genera  found  were:  Scenedesmus,  Fragilarla,  Dlatoma,  Synedra,  Dino¬ 
bryon,  Navicula,  Asterionella,  Rhizosolenia,  and  Tabellaria.  The  mix¬ 
ture  of  ollgotrophlc  and  eutrophlc  organisms  found  is  due  to  the  in¬ 
fluence  of  Lake  Superior  on  the  harbor.  The  movement  of  water  from  Lake 
Superior  into  the  harbor  in  effect  dilutes  the  waters  of  the  harbor  and 
brings  in  the  ollgotrophlc  organisms  from  the  lake.  The  opportunity 
for  flushing  and  exchange  in  Grand  Marais  Harbor  is  particularly  great, 
for  the  harbor  represents  an  indentation  on  the  coastline  with  a  rela¬ 
tively  large  and  deep  opening. 

2.560  Benthos .  The  benthic  (bottom  dwelling)  communities  of  Lake 
Superior  are  composed  of  a  relatively  young  fauna,  as  Pleistocene 
glaciation  removed  much  of  the  preglacial  species  of  the  region. 

As  the  ice  retreated,  the  newly  formed  lakes  were  populated  both  by 
remaining  species  of  the  preglacial  lakes  and  by  those  species  that  mi¬ 
grated  in  the  wake  of  the  melting  ice.  This  occurred  as  recently  as 
4,000  to  8,000  years  ago.  (With  such  a  short  period  of  geological 
time,  the  rich  fauna  found  in  more  ancient  lakes  has  not  had  the  oppor¬ 
tunity  to  develop.)  Lake  productivity  is  also  correlated  with  lake  size, 
geographic  location,  and  nutrient  Inflow  based  on  past  geologic  history. 
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2.561  The  amphipod  (Pontoporela  afflnis) .  the  opossum  shrimp 
(Mysis  relicts) ,  and  the  midge-fly  genus  (Hydrobaenus)  are  listed 
as  the  dominant  members  of  the  Lake  Superior  bottom  fauna. 

2.562  The  organisms  found  during  benthic  investigation  of  the  harbor 
were:  Tubifex,  Lumbriculidae,  Chironomidae,  Asellus,  Llmnodrllus, 

Ephlppla,  Copepods,  and,  to  a  lesser  extent,  Pontoporela,  Nematodes, 
Canthocamptus,  Gryraulus,  Caddis  pupae,  and  immature  worms.  A 
sample  taken  inside  of  the  east  outer  breakwater  had  a  buildup  of 
Tubifld  worms,  supporting  the  contention  that,  in  a  protected 

harbor,  there  is  less  mixing  from  wind  action  during  severe  storms;  and 
the  sediment  (Including  the  settling  of  plankton  bodies)  is  able  to 
stabilize  adequately  to  support  a  community  of  Invertebrate  macro- 
benthic  organisms. 

2.570  Rare  and  Endangered  Species.  A  check  with  the  State  Department 
of  Natural  Resources  and  the  Federal -Fish  and  Wildlife  Service  has  failed 
to  disclose  the  existence  of  rare  and  endangered  species  in  the  harbor 
area. 

2.580  Natural  Areas.  Eighty  percent  of  the  land  in  Cook  County  is  class¬ 
ified  as  commercial  forest  land,  and  of  this,  65  percent  consists  of  public 
land  in  the  Superior  National  Forest.  Much  of  the  remainder  is  also  under 
public  ownership  and  is  administered  by  the  State  of  Minnesota  or  Cook 
County.  The  forest  land  combined  with  the  numerous  lakes,  streams,  water¬ 
falls,  and  cascades,  make  the  area  an  important  resource  for  sight-seeing, 
outdoor  recreation,  fishing,  and  wildlife  habitat. 

2.600  Socioeconomic  Environment 

2.610  Archeological  and  Historic  Investigations.  No  known  historical 
or  archeological  features  are  located  in  the  Grand  Marais  Harbor  or  in 
the  Corps  of  Engineers  project  area.  Both  the  National  Register  of 
Historic  Places  and  the  State  Historical  Society  of  Minnesota  have  been 
consulted  regarding  Grand  Marais  Harbor. 

2.620  Historic  Background.  The  natural  harbor  at  Grand  Marais  was 
utilized  by  the  Ojibway,  who  called  the  harbor  "great  pond".  Later  the 
French  voyageurs  gave  the  harbor  the  name  it  now  carries.  Interpreted 
literally.  Grand  Marais  means  "great  swamp";  but  in  the  special  vocabu¬ 
lary  of  the  voyageurs,  "marais"  referred  to  a  harbor-of-refuge  or  a 
protected  cove. 

2.621  The  first  European  settlement  in  Minnesota  was  located  at  Grand 
Portage,  45  miles  north  of  Grand  Marais.  The  Grand  Portage  was  the 
primary  overland  canoe  route  from  Lake  Superior  to  the  Canadian  prairies, 
and  the  trading  post  that  sprung  up  there  took  the  same  name.  The  rich 
history  of  the  Grand  Portage  area  somewhat  overshadows  that  of  Grand 
Marais . 


2.622  It  is  known  that  the  American  Fur  Company  had  a  trading  post 
at  Grand  Marais  in  1834.  Commercial  fishing  and  logging  added  to 
the  commercial  base  of  the  community. 

2.623  During  the  latter  half  of  the  nineteenth  century  and  the 
first  part  of  the  twentieth.  Grand  Marais  Harbor  was  heavily  used  as 
a  harbor-of-refuge  by  coastal  freighters  moving  goods  from  Duluth  to 
Port  Arthur-Fort  Williams  and  return.  Lumber  and  gravel  shipments 
accounted  for  the  greater  share  of  commercial  shipping,  while  the 
community  depended  upon  the  harbor  for  virtually  all  its  living  sup¬ 
plies,  not  having  highway  or  railroad  facilities.  By  the  year  1907, 

Grand  Marais  was  a  thriving  community  of  600,  while  Cook  County's 
total  population  exceeded  3,000. 

2.624  It  was  in  1879  that  the  Corps  of  Engineers  received  authoriza¬ 
tion  for  the  construction  of  outer  breakwater  structures  and  the  dredg¬ 
ing  of  the  harbor  bottom.  Further  legislation  in  later  years  allowed 
for  construction  of  seawalls,  another  breakwater,  and  a  small-boat 
harbor. 

2.625  U.S.  Highway  61  through  Grand  Marais  has  an  historic  tradition 
also.  It  began  as  an  Indian  trail,  and  was  later  designated  the  Dog 
Trail  from  1856  to  1900  because  dog  sleds  followed  this  route  to  haul 
mail  from  Duluth  to  Canada.  Around  1900  the  trail  was  widened  and 
improved  as  the  Lake  Shore  Road,  until  in  1920  it  became  State  Highway  1. 
In  1930,  it  became  U.S.  Highway  61. 

2.626  Grand  Marais  is  gradually  changing  from  a  logging-fishing  town 
to  a  tourist  mecca.  The  trend  began  as  early  as  1878,  when  cruising 
the  North  Shore  was  popularized  by  articles  in  national  magazines  such 
as  Harper ' s .  The  trend  accelerated  in  1930  with  the  designation  of  a 
U.S.  highway  route  through  the  town.  While  many  loggers  still  work  the 
region  and  a  few  fishermen  are  still  around,  the  village  is  becoming 
more  and  more  dependent  upon  the  tourist  dollar. 

2.630  Social  Characteristics.  Grand  Marais  is  administered  by  the 
mayor-village  council  system  of  government.  Covering  an  area  of  1,661 
acres,  or  2.6  square  miles,  Grand  Marais  is  the  county  seat  and  commer¬ 
cial  center  of  Cook  County.  The  total  population  of  Grand  Marais  was 
unchanged  from  1960  to  1970  remaining  at  1,301  persons.  However,  this 
is  not  likely  to  recur  over  the  next  decade.  Grand  Marais  is  sure  to 
experience  substantial  growth  by  1980.  The  county's  population  in  1970 
was  3,423,  up  1.4  percent  from  3,377  in  1960. 

2.631  The  Grand  Marais  labor  force  of  618  persons  in  1970  exhibited  an 
unemployment  rate  of  3.0  percent,  well  below  the  national  average.  Median 
Income  was  $9,000  per  annum  with  5.9  percent  of  families  having  income 
below  the  poverty  level  and  20.6  percent  with  Income  of  $15,000  or  more. 


2.632  Although  there  are  many  sources  of  employment  In  Grand  Marais, 
the  number  of  harbor-related  jobs  Is  small.  Grand  Marais  once  served 
as  a  shipping  point  for  the  logging  Industry.  At  one  time,  virtually 
all  of  the  total  commerce  for  Grand  Marais  Harbor  consisted  of  logs 
and  pulpwood.  Commerce  reached  a  peak  of  over  78,000  tons  In  1958, 
then  diminished  somewhat.  However,  In  1972,  Consolidated  Papers,  Inc., 
ceased  log  shipments  from  the  harbor,  reducing  levels  of  harbor  lumber 
commerce  to  almost  nil.  Although  Grand  Marais  remains  an  Important 
timber  production  area,  logging  activity  has  declined  In  Importance. 
Commercial  shipping  activity  In  Grand  Marais  Harbor  is  now  limited 
predominantly  to  a  small  fish  industry,  which  is  also  on  the  decline. 

2.633  The  Minnesota  Department  of  Natural  Resources  records  indicate 
13  commercial  fishing  licenses  issued  to  persons  with  Grand  Marais  ad¬ 
dresses.  There  are  presently,  however,  just  two  commercial  fishermen 
utilizing  the  harbor,  one  of  whom  fishes  only  part-time.  The  remaining 
11  either  are  inactive  or  operate  from  alternate  landing  points  in  the 
Grand  Marais  area.  The  harbor  also  provides  employment  for  two  per¬ 
sons  both  of  whom  operate  wholesale  and  retail  fresh  fish  outlets. 

There  Is  no  harbormaster  at  Grand  Marais,  and  there  Is  no  recreational 
boating  activity-related  employment,  although  the  campground  supervisor 
spends  some  of  his  time  administering  the  marina.  There  is  one  Coast 
Guardsman  working  at  the  Grand  Marais  station. 

2.634  Some  organizations  are  indirectly  dependent  on  the  port  for  some 
part  of  their  business.  These  include  firms  that  sell  fish  as  well  as 
firms  that  sell  goods  or  services  to  recreationists  using  the  harbor. 

Not  only  does  the  harbor  add  to  the  scenic  appeal  of  Grand  Marais,  but 
it  also  serves  to  attract  boaters  to  the  port,,  who  purchase  supplies 
and  may  patronize  motels,  restaurants,  gift  shops,  And  the  like.  There 
are  three  boat  dealers  and  one  fishing  tackle-bait  shop  at  Grand  Marais, 
whose  sales  are  partially  attributable  to  the  proximity  of  the  harbor. 
Seaplane  rides  are  available  at  Grand  Marais  also.  The  amphibious 
plane  is  normally  kept  at  a  nearby  inland  airport,  but  lands  in  the  har¬ 
bor  and  taxies  to  the  city  pier  to  take  on  passengers. 

2.635  Tourism  is  by  far  the  foremost  industry  at  Grand  Marais. 

In  fact,  Grand  Marais  is  considered  to  be  the  heart  of  the  North  Shore 
tourist  region.  Its  harbor  is  an  especially  scenic  harbor  with  pine- 
covered  hills  rising  in  the  background.  Many  tourists  walk  out  upon  the 
breakwaters,  especially  the  east  one,  to  get  a  close  view  of  the  lake 
and  the  waves  breaking  against  the  wall.  A  forested  peninsula  juts  east¬ 
ward  from  the  southeasternmost  point  of  the  harbor  and  is  a  favored  spot 
for  sight— seers  and  photographers.  On  the  northwest  side  of  the  harbor 
is  a  municipal  campground  owned  and  operated  by  the  village  of  Grand 
Marais.  The  proximity  of  the  boat  launch  ramp  and  marina  makes  the  camp¬ 
ground  particularly  attractive.  The  Grand  Marais  area  is  also  extremely 
scenic  with  unique  opportunities  for  outdoor  recreational  activities 
close  at  hand.  The  Gunflint  Trail,  leading  to  the  finest  canoeing  waters 
in  the  United  States,  starts  at  Grand  Marais,  bringing  many  canoeists 


to  this  area.  Grand  Portage  National  Monument  is  only 
some  45  miles  north.  Fishing  and  boating  are  popular 
at  inland  lakes  as  well  as  on  Lake  Superior.  Sight-seeing,  hiking, 
or  looking  for  agates  and  thompsonite  on  Lake  Superior  beaches  are 
other  activities  pursued  in  the  area.  In  the  fall,  hunters  flock  to 
the  area  in  search  of  deer  and  other  game.  Winter  sports  are  increa¬ 
sing  in  popularity,  especially  snowmobiling  and  cross-country  skiing, 
and  these  activities  draw  people  to  Grand  Marais  also.  Previously 
the  tourist  activity  was  confined  almost  exclusively  to  the  summer 
months,  but  growing  popularity  of  winter  sports  has  altered  this. 

Tourist  business  in  Grand  Marais  is  likely  to  increase  in  the  next 
few  years,  due  to  several  new  developments  in  the  region  that  will 
likely  increase  tourist  traffic.  The  new  established  Voyaguers  Nation¬ 
al  Park  will  encompass  much  of  the  present  Boundary  Waters  Canoe  Area, 
and  will  probably  increase  the  number  of  visitors  coming  to  the  area 
both  from  within  the  state  and  from  other  states  and  provinces.  The 
Apostle  Islands  National  Lakeshore  will  no  doubt  increase  recreation¬ 
al  boating  activity  in  Western  Lake  Superior,  with  many  visitors  to  the 
National  Lakeshore  likely  to  extend  their  visits  to  include  the  North 
Shore,  Isle  Royale,  etc.  Also,  a  large  commercial  recreational  de¬ 
velopment  is  being  planned  for  the  Grand  Portage  Indian  Reservation, 
north  of  Grand  Marais,  to  include  a  Hilton  Hotel.  Most  visitors  to 
that  development  will  travel  via  recreational  boats  or  via  U.S.  61, 
with  stopovers  at  Grand  Marais  likely  in  either  case.  Presently  the 
Minnesota  Department  of  Economic  Development  lists  46  resorts,  motels 
and  hotels  in  the  Grand  Marais  area. 

2.636  There  are  approximately  75  businesses  providing  varied  and  di¬ 
versified  employment  as  well  as  a  bank,  a  70-bed  hospital,  the  Cook 
County  High  School  located  in  Grand  Marais  and  the  Grand  Marais 
Elementary  School.  The  Cook  County  School  District  alone  employs 
83  personnel,  most  of  whom  live  and  work  in  Grand  Marais.  Governmen¬ 
tal  units  and  agencies  employing  Grand  Marais  residents  include  the 
U.S.  Coast  Guard,  he  U.S.  Forest  Service,  U.S.  Post  Office,  Cook  County; 
Cook  County  School  District,  Village  of  Grand  Marais;  U.S.  Customs  and 
Immigration;  the  U.S.  National  Park  Service;  Minnesota  State  Division 
of  Forestry,  Minnesota  Division  of  Game  and  Fish,  Minnesota  Highway 
Department  Maintenance  Garage,  and  the  Minnesota  Highway  Patrol. 

2.640  Transportation.  Until  the  trail  from  Duluth  became  a  State 
highway  in  1920,  th  primary  mode  of  transportation  to  Grand  Marais 
for  both  persons  and  goods  was  water  transport.  Now,  however,  com¬ 
mercial  shipping  at  Grand  Marais  is  almost  non-existent.  Highway  61 
is  the  major  route  by  which  traffic  enters  and  leaves  Grand  Marais. 

The  Gunflint  Trail  is  the  only  other  major  road  entering  the  village; 
this  58-mile  roadway  ends  near  Saganaga  Lake  near  the  Canadian  border. 
Grand  Marais  is  served  by  one  common  carrier  motor  freight  line. 

Two  Greyhound  bus  trips  are  made  daily  into  Grand  Marais  also.  The 
Devils  Track  Lake  Airport  lies  about  five  miles  outside  town.  This 
is  a  seasonal  landing  strip  for  small  planes.  No  scheduled  commer¬ 
cial  flights  land  there,  however.  A  seaplane  is  available  for  charter 


flights  from  Grand  Marais  Harbor.  The  only  other  airport  in  Cook 
County  is  a  privately  owned  one  at  Tofte.  There  has  never  been  a 
railroad  line  at  Grand  Marais.  The  only  rail  line  in  Cook  County 
stretches  from  Hoyt  Lakes  (St.  Louis  County)  to  Taconite  Harbor, 
and  is  used  exclusively  to  haul  iron  ore  and  concentrate. 

2.700  Future  Environmental  Setting  without  the  Project.  Without 
a  maintained  project,  storm  generated  waves  will  continue  to  scour 
the  outer  harbor  bjttom,  picking  up  gravel  and  rockaid  tossing  the 
material  over  the  inner  breakwater  thereby  filling  up  the  inner  small 
boat  basin  and  rendering  it  useless.  The  various  breakwaters  would 
eventually  be  pounded  to  pieces  by  storm  wave  activity.  After  one 

or  two  bad  storm  seasons  the  structures  would  deteriorate  to  the 
point  where  they  would  no  longer  serve  their  function  of  harbor 
protection  and  aids  to  navigation. 

2.701  No  project  would  essentially  put  an  end  to  the  usefulness 

of  the  Grand  Marais  Harbor  as  a  small  boat  harbor  and  fishing  craft 
port.  Because  of  its  pocket  nature  and  natural  depth  its  value  as 
a  harbor-of-refuge  would  remain,  although  without  the  Corps  break¬ 
waters  even  this  funciton  would  be  seriously  impaired.  Besides  the 
loss  of  the  protection  afforded  by  the  harbor,  no  project  would  re¬ 
sult  in  a  loss  of  various  jobs  associated  with  operation  of  the 
small  marina,  and  the  harbor  related  small  commercial  fishery. 

3 • 000  Relation  of  the  Harbor  to  Future  Land  Use 

3.100  Although  Grand  Marais'  population  of  1,301  persons  has  remained  un¬ 
changed  from  1960-70,  it  is  likely  to  experience  substantial  growth  by  1980 
While  logging  activity  in  Grand  Marais  is  on  the  decline,  the  de¬ 
velopment  is  gradual  and  likely  to  stabilize  near  present  levels 

with  neither  large  increases  nor  decreases  in  the  number  of  per¬ 
sons  invloved.  The  same  is  expected  of  commercial  fishing.  With 
no  significant  commercial  shipping  anticipated  ini  the  near  future, 
harbor  activity  at  Grand  Marais  is  now  and  will  continue  to  be  al¬ 
most  exclusively  recreational  in  nature.  However,  the  recreational 
boating  activity  will  no  doubt  increase  steadily,  reflecting  increased 
boat  traffic  on  Western  Lake  Superior  as  a  result  of  developments 
in  the  Apostle  Islands  and  Grand  Portage  areas.  Also,  rising  Incomes 
have  enabled  more  and  more  people  to  afford  the  kind  of  expendi¬ 
ture  required  to  obtain  a  boat  suitable  for  Lake  Superior  cruising. 

With  the  local  economy  firmly  based  on  tourism  and  with  tourism  on 
the  steady  rise  as  Americans  and  Canadians  have  more  time  and  more 
money  for  leisure  activities,  Grand  Marais  with  its  high  quality 
of  tourist  facilities  is  in  an  excellent  position  to  capitalize  on 
this  opportunity.  As  mentioned  earlier,  the  harbor  is  a  definite 
asset  to  Grand  Marais'  desirability  as  tourist  spot. 

4 . 000  Probable  Impact  of  the  Proposed  Action  on  the  Environment 

4.100  General.  The  U.S.  Army  Corps  of  Engineers  uses  the  crane  barge 
MARKUS  (DKS-20)  attended  by  the  tug  DULUTH  and  the  tender  FAIRCHILD 
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(CLEVELAND)  as  well  as  the  derrick  barge  COLEMAN  attended  by  the 
tug  LAKE  SUPERIOR  and  the  tender  BAYFIELD  for  dredging  and  struc¬ 
ture  maintenance  in  Grand  Marais  Harbor.  Depending  upon  maintenance 
work  to  be  accomplished  there  would  be  anywhere  from  five  to  twenty- 
six  crew  members  from  the  various  pieces  of  equipment  in  Grand  Marais 
Harbor  at  any  one  time.  The  crew  or  crews  are  in  the  harbor  for 
a  2  to  3  week  period  every  3  to  4  years.  All  of  the  floating  equip¬ 
ment  associated  with  the  process  of  structure  maintenance  consume 
various  quantities  of  bunker  and  diesel  fuel.  Because  of  the  highly 
variable  nature  of  time  and  equipment  in  Grand  Marais  Harbor  maintenance 
activity,  no  attempt  has  been  made  to  determine  quantities  of  fuel 
burned  while  in  the  harbor.  The  MARKUS  (DKS-20) ,  the  DULUTH,  the 
FAIRCHILD  (CLEVELAND) ,  and  the  various  other  motors  consume  an 
average  of  9,850  gallons  of  diesel  fuel  each  year.  The  COLEMAN,  the 
tug  LAKE  SUPERIOR  and  the  BAYFIELD  consume  an  average  of  123,800 
gallons  of  fuel  each  year.  Only  a  small  portion  of  this  fuel  is  ex¬ 
pended  in  Grand  Marais  Harbor  during  those  years  the  team  is  en¬ 
gaged  in  structure  repair.  Maintenance  is  conducted  as  necessary. 
Certain  amounts  of  engine  and  moving  parts  lubricating  oils  and 
grease  may  reach  the  water  directly  as  a  result  of  equipment  sub¬ 
mersion,  or  indirectly  as  a  result  of  barge,  tug,  or  tender  bilge 
pumping.  Although  all  reasonable  care  is  maintained  to  prevent 
oil  and  grease  from  entering  the  water,  an  oil  slick  may  occur  in 
the  vicinity  of  the  operating  equipment.  Short  term  impacts  to  air 
quality  may  result  as  bunker  fuel  from  the  boilers  aboard  the 
COLEMAN,  and  diesel  exhaust  from  the  diesel  motor  aboard  the  DK-20, 
and  the  diesel  motors  aboard  the  tugs  and  tenders  must  be  vented 
into  the  open  air. 

4-2°0  Impacts  of  Breakwater  Maintenance.  Rock  for  breakwater  re¬ 
pair  used  to  be  found  along  the  north  and  south  shores  of  Isle  Royale; 
however,  the  Corps  now  buys  rock  from  trap-rock  quarries  near  Duluth 
for  use  in  structure  repair  work. 

4.210  Noise.  A  certain  amount  of  noise  is  associated  with  the 
operation  of  motors,  pistons,  winches,  etc.  Little  of  the  noise 
associated  with  the  equipment  is  audible  beyond  a  100-yard  dis¬ 
tance.  Most  structure  repair  also  takes  place  during  normal 
"working"  hours,  and  noise,  therefore,  is  a  relatively  insignificant, 
short  term  impact. 

4.220  Activity  Related  Congestion.  The  repair  barge,  with  its 
tug,  tender  and  associated  equipment  may  occasionally  cause  a  min¬ 
imal  amount  of  channel  blockage  as  it  moves  to  and  from  repair 
sites  within  the  entry.  While  at  the  repair  site  at  the  breakwater, 
the  equipment  is  tied  up  to  the  breakwater  out  of  navigation  channels 
and  should  not  contribute  to  harbor  congestion. 
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4.230  Biological.  Permanent  structures,  such  as  the  breakwaters  at 
the  Grand  Marais  Harbor  entry  and  inner  harbor,  introduce  concrete, 
rubble  and  rock  to  the  water  where  none  existed  previously.  They 
also  tend  to  exert  an  independent  effect  on  the  kinds  and  number 
of  organisms,  both  plant  and  animal,  that  live  in  association  with 
the  structures.  Breakwaters  along  a  relatively  unsheltered  coast¬ 
line  not  only  provide  an  area  of  calm  water  for  navigational  pur¬ 
poses,  but  also  provide  a  relatively  calm  and  sheltered  habitat  for 
species  which  would  normally  not  be  found  in  this  area.  Increases 
in  plankton,  and  benthic  species  can  be  expected  in  areas  of  reduced 
wave  force.  As  the  habitat  and  nutrient  levels  Increase,  increases 
may  also  occur  in  numbers  of  fish  present.  The  net  result  of  in¬ 
creased  species  and  habitat  diversity  will  be  an  increase  in  biomass 
for  the  harbor.  Many  sport  fishermen  take  advantage  of  the  increased 
fish  population  and  existence  of  the  breakwater  as  a  platform  for 
off-shore  fishing  without  a  boat. 

4.240  Chemical.  Although  the  potential  for  long-term  leaching  of 
inorganic  constituents  from  the  structures  exists,  since  the  structures 
are  essentially  constructed  of  rock  and  concrete,  the  impact  is  con¬ 
sidered  to  be  similar  to  the  normal  erosion  and  leaching  of  native 
rock  shorelines  at  other  points  along  Lake  Superior.  Thus  the  po¬ 
tential  chemical  impacts  of  the  breakwater  materials  are  considered 
to  be  minimal. 

4.250  Current  and  Wave  Alteration.  Both  the  east  and  west  entry 
structures  tend  to  channelize  currents  entering  and  leaving  the 
harbor.  They  act  to  break,  or  moderate  the  effect  of  storm  driven 
waves  and  to  provide  a  relatively  slack  water  area  for  boat  passage. 
However,  when  storm  winds  are  directly  in  line  with  the  breakwater, 
storm  waves  tend  to  "funnel"  into  the  entry  channel  creating  a  hazardous 
navleatlon  situation.  This  effect  is  somewhat  mitigated  by  the  inner 
small  boat  basin  breakwater  in  the  northwestern  corner  of  the  harbor. 

4.300  Impacts  of  Dredging.  Bottom  sediments  are  scooped  from  the 
harbor  bottom  and  placed  in  barges  which  are  moved  by  tugs  to  dump 
sites.  Since  1879  the  Corps  of  Engineers  has  removed  487,808  cubic 
yards  of  sediments  to  maintain  an  8  to  20-foot  depth  within  the 
Grand  Marais  Entry  and  Harbor.  Deeper  dredging  in  entry  channels  is 
done  for  a  combination  of  two  reasons:  One  is  to  reduce  the  possi¬ 
bility  of  shoaling  at  the  entry  caused  by  wave  and  littoral  current 
sediment  deposition;  another  is  to  allow  boats  and  ships  safe  depths 
for  entering  or  leaving  a  harbor  during  a  storm.  Boats  caught  in  the 
"valley"  between  storm  wave  "peaks"  could  scrape  bottom  in  a  shallow 
entry  channel. 

4.310  Turbidity.  The  dredges  DKS-20  and  COLEMAN  operate  by  dropping 
their  clam-shovel  buckets  into  the  bottom  and  obtaining  a  scoop  of 
bottom  sediments.  The  act  of  dredging  creates  a  certain  amount  of 
turbidity  (muddled  or  sediment  clouded  water) .  Lifting  a  load 
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of  sediments  out  of  the  water  also  causes  turbidity  as  "mud"  washes 
out  of  the  dredge  bucket. 

4.311  The  act  of  dredging  redistributes  and  resuspends  the  finer 
sediment  material  found  at  the  sediment-water  interface.  The  layer 
of  fine,  easily  disturbed  sediments  may  therefore  be  increased  in 
the  adjacent  undredged  areas,  representing  the  original  state  plus 
some  of  the  material  stirred  up  by  dredging. 

4.312  The  amount  of  turbidity  is  related  in  part  to  the  nature  of 
the  bottom  sediments  being  dredged.  Sand  and  gravel  create  rela¬ 
tively  little  turbidity,  while  clay  and  light  organic  "muck"  will 
create  more  turbidity.  Generally,  however,  the  "plume"  of  dredge- 
induced  turbidity  is  of  relatively  small  extent  and  short  duration. 
Sand  and  gravel  such  as  that  found  at  Grand  Marais  create  relatively 
little  turbidity. 

4.313  Although  specific  effects  of  turbidity  are  frequently  unknown, 
generic  effects  are  known  and  can  be  discussed.  The  most  obvious 
effect  is  a  reduction  of  light  penetration  into  the  water.  Reduc¬ 
tion  in  light  penetration  of  relatively  short  duration  (in  the  nature 
of  minutes)  will,  however,  have  relatively  little  effect  upon  the 
light  requirements  of  sensitive  organisms. 

4.314  More  subtle  (and,  therefore,  more  difficult  to  accurately 
determine)  effects  are  those  produced  upon  aquatic  life  and  water 
quality  in  the  area  of  the  operating  equipment.  Turbidity  clouds 
and  associated  release  of  oxygen-consuming  nutrients,  especially 
where  dredging  of  organic  sediments  is  being  conducted,  can  be 
expected  to  reduce  the  dissolved  oxygen  level  of  the  surrounding 
water,  temporarily  driving  off  higher  forms  of  sport  fish. 

4.315  Turbidity  directly  effects  resuspension,  redistribution  and 
indirectly  effects  oxidation  or  reduction  of  various  chemicals. 

Many  of  these  substances  are  toxic  to  life  forms,  although  it 

is  as  yet  not  fully  known  to  what  extent  turbidity  caused  by  dredg¬ 
ing  Influences  toxicity  concentrations. 

4.320  Water  Contamination.  The  DULUTH  associated  with  the  MARKUS 
(DKS-20) ,  the  LAKE  SUPERIOR  and  the  COLEMAN  are  equipped  with  sani¬ 
tary  holding  tanks  for  containment  of  onboard  generated  wastes. 

A  certain  amount  of  water  quality  impairment  occurs  as  a  result  of 
dredge-induced  turbidity,  discussed  above,  and  oil  and  grease  from 
bilge  pumping  and  equipment  operaiton.  Oils  and  grease  used  to 
lubricate  operating  engine  and  other  parts  of  the  dredge  and  its 
attendant  equipment  reach  the  water  in  small  quantities  resulting 
in  a  noticeable  slick  on  the  water  in  the  immediate  area  of  the 
operating  equipment. 
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4.330  Noise.  Noise  associated  with  the  operation  of  the  dredge  is 
substantial.  The  use  of  large  mechanical  equipment  results  in  noise 
associated  with  the  motors ,  winches,  and  the  raising  and  lowering  of 
the  dredge  bucket.  This  noise  impact  is  relatively  short  lived, 
being  associated  only  with  the  act  of  dredging  during  "normal" 
working  hours. 

4.340  Activity  Related  Congestion.  The  act  of  dredging  involves 
the  location  of  a  dredge,  scow,  barge,  and  other  large  pieces  of 
equipment  directly  in  the  basin  or  channel.  As  such,  they  present 
a  navigational  obstacle  by  their  presence.  In  Grand  Marais  these 
pieces  of  equipment  do  not  cause  significant  congestion. 

4.350  Chemical  Impact.  Sampled  sediments  in  the  Grand  Marais  Harbor 
contain  high  (in  excess  of  EPA  guidelines)  concentrations  of  organic 
matter  nutrients,  oil  and  grease  and  some  heavy  metals.  Dredging, 
with  its  concomitant  disturbance  of  bottom  sediments,  causes  a 
temporary  resuspension  of  some  of  the  fine  particles.  The  Impact 

of  turbidity  has  been  discussed  in  paragraphs  4.310  -  4.315. 

4.351  In  addition  to  resuspending  physical  particles,  dredge-in¬ 
duced  turbulence  also  brings  soluble  chemicals  from  the  sediments 
into  solution  in  the  water.  In  warmer  and  more  eutrophlc  waters 
this  addition  of  nutrients  and  chemicals  may  have  a  direct  Impact 
in  causing  temporary  algae  blooms.  In  the  colder  Lake  Superior 
waters,  however,  blooms  have  not  been  observed.  The  increased  con¬ 
centration  of  available  nutrients  would  be  expected  to  support  large 
plankton  populations  but  not  to  the  extent  that  nuisance  blooms 
would  occur. 

4.352  The  introduction  of  chemicals  into  solution  is  considered  to 
be  one  of  the  unavoidable  impacts  of  dredging  utilizing  currently 
available  equipment. 

4.360  Biological  Impacts.  Dredging  to  remove  accumulated  sedi¬ 
ments  from  harbor  channel  and  basins  has  an  effect  upon  aquatic 
ecology.  The  surface  area  of  the  sediments  has  an  accumulation  of 
benthic  (bottom  dwelling)  organisms.  Dredging  removes  not  only  the 
sediments,  organic  matter,  nutrients  and  other  materials  associated 
with  this  surface  layer,  but  also  the  benthic  organisms.  The  new 
layer  of  sediments  exposed  after  dredging  will  have  less  organic 
matter  and  fine  materials  and  few  benthic  organisms. 

4.361  Habitat  Alteration.  When  a  totally  new  environment  (habitat) 
is  exposed  by  dredging,  a  different  benthic  community  would  be  ex¬ 
pected  to  develop.  Dredging  involves  exposure  of  sediments  which 
have  not  been  exposed  to  the  aquatic  environment.  This  might  occur 
when  new  harbor  areas  are  dredged. 
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4.362  The  rate  at  which  a  benthic  community  reaches  equilibiium 
after  dredging  operations  has  not  been  documented.  Individual 
organisms  may,  in  fact,  return  relatively  rapidly;  but  the  sym¬ 
biotic  relationships  between  various  species  suggest  that  a  tran¬ 
sitional  benthic  community  will  be  established  shortly  after  dredg¬ 
ing  and  that  it  will  take  a  period  of  years  before  a  benthic 
community  reaches  its  former  state.  Harbor  maintenance  which  re¬ 
quires  periodic  dredging  would  preclude  permanent  re-establishment 
of  a  stable  benthic  community. 

4.370  Organic  Matter  Removal.  The  material  at  the  sediment- 
water  interface  is  frequently  high  in  both  organic  and  chemical 
components.  Removal  of  the  organic  material  by  dredging  is  ex¬ 
pected  to  reduce  the  oxygen  demand  on  the  water  at  the  interface. 

The  waters  of  Lake  Superior  are  normally  high  in  dissolved  oxygen 
throughout  the  year.  It  is,  therefore,  unlikely  that  changes  in 
the  oxygen  demand  of  areas  in  the  Grand  Marais  Harbor  will  have 
a  significant  intact  on  fish  habitat. 

4.400  Probable  Impact  of  Dredge  Disposal.  Presently,  the  Grand 
Marais  Harbor  is  unclassified  as  to  its  pollutional  status. 

Until  EPA  does  classify  the  harbor,  the  Corps  may  utilize  both 
open-water  and  on-land  disposal  methods.  However  the  disposal 
method  for  each  specific  operation  must  be  planned  in  coordination 
with  EPA  and  will  be  subject  to  its  approval.  In  December 

1974,  the  Corp  requested  EPA  to  re-anallze  and  classify  Grand  Marais 
Harbor. 

4.401  Regardless  of  the  disposal  method  utilized,  certain  impacts 
remain  relatively  the  same.  A  certain  amount  of  diesel  and  gaso¬ 
line  exhaust  is  produced  by  the  various  pieces  of  equipment  in  the 
disposal  procedure,  although  no  excessive  environmental  stress  has 
yet  been  seen  to  have  occurvid  from  this  normal  practice.  Some 
water  contamination  may  result  from  oil  or  grease  reaching  the  harbor 
waters  through  normal  operation  and  submersion  of  lubricated  ma¬ 
chinery  in  the  harbor.  While  a  certain  amount  of  noise  associated 
with  disposal  equipment  and  activity  will  occur,  the  operation 

Is  conducted  during  "normal"  working  hours  and  thus  should  present 
no  special  problems.  The  open  lake  disposal  site  and  both  proposed 
disposal  areas  for  temporary  stockpiling  of  the  dredged  material  are 
located  at  some  distance  from  permanent  human  habitation  further 
minimizing  any  noise  effects.  While  beach  nourishment  work  would 
occur  within  close  proximity  of  a  motel,  resulting  in  a  possibly 
undesirable  atmosphere  for  the  tourists,  the  activity  involved  would 
last  for  a  short  time  only,  rhe  act  of  disposal  would  result  in 
the  movement  of  tugs,  barges,  and  other  pieces  of  equipment  which 
may  create  a  navigational  obstacle  and  cause  some  congestion  in 
the  harbor.  A  certain  amount  of  diesel  fuel  is  expended  to  operate 
the  equipment  necessary  for  dredging  procedures. 
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4.410  Open  Water  Disposal.  Open  lake  disposal  brings  potentially 
detrimental  materials,  presently  Isolated  within  the  sediments  of 
the  harbor  temporarily  into  Intimate  contact  with  the  high  quality 
water  of  the  open  lake.  The  degree  of  impact  on  water  quality  de¬ 
pends  on  the  amount  of  detrimental  material  in  the  dredged  sediment. 
Short-term  changes  in  physical  water  quality  in  or  near  the  dump 
zone  may  result  from  sediment  particles  being  suspended  in  the  water. 
Short-term  localized  sediment  clouds  in  the  water  may  have  a  temporary 
effect  upon  fish  in  the  area. 

4.411  Disposal  of  highly  organic  dredge  material  in  an  open  water 
dump  zone  can  result  in  organic  sediment  trails  causing  a  localized 
relatively  short-term  decrease  in  dissolved  oxygen  as  the  (probably) 
anaerobic  sediments  begin  aerobic  decay  in  the  highly  oxygenated 
open  lake  water.  This  situation  would  result  in  a  short-term  re¬ 
pelling  of  higher  forms  of  open  lake  fish  until  the  turbidity  has 
cleared. 

4.412  Turbidity  clouds  would  disperse  heavy  metals,  which  had  been 
bound  with  the  sediments,  throughout  the  disposal  area.  At  present 
it  is  known  that  heavy  metals  are  toxic  to  life  forms  in  varying  ways 
and  degrees.  But  it  is  not  known  in  each  case  how  heavy  metals 

in  dredged  material  may  affect  harbor  or  open  lake  ecology.  The 
heavy  metals  may  be  picked  up  by  plankton  and  subsequently  passed 
from  organism  to  organism  in  a  "food  chain".  These  metals  can  be 
carried  via  minnows  and  larger  fish  to  areas  outside  the  disposal 
zone.  Heavy  metals  may,  thus,  be  transferred,  through  commercial 
or  recreational  fishing,  into  the  food  chain  of  higher  organisms. 

Since  the  levels,  concentrations,  and  effects  of  metals  within 
organisms  Increase  along  the  food  chain,  the  adverse  Impact  like¬ 
wise  increases  in  severity  as  the  metals  move  up  the  chain. 

4.413  Open  lake  disposal,  with  its  concomitant  resuapenslon  of 
sediment  material,  would  Increase  the  concentration  in  the  water 
of  whatever  chemicals  are  found  in  the  dredged  sediment,  resulting 
in  a  detrimental  effect  on  water  quality  in  the  disposal  area. 

Such  an  impact  is  dependent  upon  the  quantity  of  these  chemicals 
in  the  disposed  material.  Nutrients  released  in  the  water  as  a 
result  of  dredged  material  disposal  may,  on  the  other  hand,  spur 
an  increase  of  planktonic  growth  which  in  turn  attracts  higher 
species  of  sport  and  commercial  fish. 

4.414  An  additional  impact  of  open  water  disposal  would  be  the  bur¬ 
ial,  en  masse,  of  benthic  organisms  under  the  load  of  deposited 
material.  Available  evidence  suggests,  however,  that  where  dredged 
sediment  is  disposed  of  in  an  area  characterized  by  a  bottom  sed¬ 
iment  similar  to  the  dredged  material,  recolonization  will  occur 
with  relative  rapidity. 


4.415  Dredged  material  deposited  in  the  open  lake  represents  a 
waste  of  a  valuable  natural  resource. 

4.420  Beach  Nourishment.  Beach  nourishment  would  effect  utili¬ 
zation  of  the  sand,  gravel,  and  stone  dredged  from  the  harbor  in 
a  practical  manner,  representing  a  recycling  of  a  valuable  natu¬ 
ral  resource.  However,  as  the  dredged  material  would  be  dumped 
just  offshore  at  a  depth  of  approximately  8  feet,  the  impacts  of 
this  disposal  method  would  be  much  the  same  as  those  of  open  lake 
disposal,  discussed  above.  This  method  of  disposal  would  subject 
whatever  potentially  detrimental  materials  contained  in  the  sedi¬ 
ments  to  redistribution  by  waves  and  long  shore  currents. 

4.430  On  Land  Disposal.  Dredged  material  to  be  utilized  as  a 
construction  resource  in  public  highway  construction  and  repair 
projects  would  be  initially  placed  on  land  at  one  or  two  temporary 
sites. 

4.431  No  biological  systems  would  be  affected  by  this  proposed 
method  of  disposal.  Neither  of  the  two  sites  have  any  significant 
fish  or  wildlife  value.  Both  temporary  disposal  areas  are  presently 
stony  beach  areas  devoid  of  significant  vegetation.  Care,  however, 
should  be  exercised  if  temporary  disposal  in  the  park  area  is 
utilized,  to  prevent  sand  and  stone  piles  from  covering  bushes 

and  shrubs  in  the  area. 

4.432  Sediment  analysis  done  on  Grand  Marais  Harbor  indicates  that 
the  sediments  in  the  project  area  of  the  harbor  contain  high  (in 
excess  of  EPA  guidelines)  concentrations  of  organic  materials  and 
some  metals,  although  the  samples  taken  have  been  lnsufficent  for 
EPA  to  classify  the  harbor.  Short-term  storage  of  the  dredged 
material  on  the  shoreline  would  allow  leaching  of  certain  chemi¬ 
cals  back  into  the  harbor.  The  possibility  of  leaching  can  be  re¬ 
duced,  although  not  eliminated,  by  allowing  stockpiling  near  the 
harbor  for  only  short  periods  of  time  (days).  Even  so,  the  dredged 
material  would  be  subject  to  any  rain  or  storm  that  might  occur 
during  the  storage  period  which  would  result  in  extensive  leaching 
or  even  washing  away  of  large  amounts  of  the  material  into  the 
harbor.  Stipulations  placed  upon  the  use  of  the  dredged  material, 
preventing  its  use  as  fill  in  or  near  marsh  areas  or  in  areas 
where  rain  or  meltwater  could  carry  possible  contaminants  immedi¬ 
ately  into  a  stream,  river  or  lake,  would  further  reduce  the  effects 
of  leaching.  The  adverse  effects  are  considered  minimal  when  com¬ 
pared  to  the  benefits  to  be  realized  as  a  result  of  the  sand, 
gravel,  and  stone  resource  utilization. 

4.500  Socioeconomic  Impacts  Related  to  Operation  and  Maintenance 
Activi -es.  Until  the  cessation  of  the  pulpwood  shipping  indus¬ 
try  in  1972,  the  major  socioeconomic  impact  of  Corps  of  Engineers 
maintenance  operations  in  Grand  Marais  Harbor  was  that  dredging 
enabled  deep  draft  tugs  to  enter  the  harbor  to  haul  away  rafts 
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of  pulp  logs.  This  provided  a  number  of  jobs  In  activities  related  to 
cutting  pulpwood,  transporting  it  to  the  harbor,  loading  it  into  raft 
form,  and  transporting  it  to  Ashland  Harbor,  Wisconsin. 


4.510  Presently,  the  major  socioeconomic  impact  is  that  continued 
operation  and  maintenance  will  enable  recreational  craft  and  commer¬ 
cial  fishing  vessels  use  of  the  harbor.  The  major  source  of  employ¬ 
ment  for  Grand  Marais  residents  is  the  tourist  industry.  As  mentioned 
earlier  the  harbor  compliments  the  tourist  industry,  not  only  because 
it  is  scenic,  but  also  because  it  serves  to  attract  boaters  to  the 
area  who  take  advantage  of  the  tourist  facilities  at  Grand  Marais. 

With  substantial  recreational  developments  taking  place  in  the  area, 
such  as  Voyaguers  National  Park,  a  hotel-resort  complex  at  Grand  Portage 
and  a  new  marina  at  Knife  River  Harbor,  increased  volumes  of  tourists 
and  recreationists  along  with  concomittant  increased  economic  activ¬ 
ity  may  be  expected.  Not  to  be  ignored  is  the  amount  of  money  spent 
directly  in  the  community  for  groceries,  supplies,  spare  parts,  enter¬ 
tainment,  and  the  like,  while  maintenance  activity  is  underway  at 
Grand  Marais.  It  is  estimated  that  when  the  COLEMAN  is  operating  in 
Grand  Marais,  approximately  $1,200  is  spent  by  the  crew  per  week  in 
the  local  community. 

5.000  Probable  Unavoidable  Adverse  Effects 

5.100  Breakwaters.  The  potential  exists  for  long-term  leaching  of 
inorganic  constituents  from  the  breakwaters.  However,  since  the 
structures  are  essentially  constructed  of  rock  and  concrete,  the 
potential  impacts  of  this  material  are  considered  to  be  minimal  and 
similar  to  those  resulting  from  normal  erosion  and  leaching  of  native 
rock  shorelines  at  other  points  along  Lake  Superior. 

5.101  When  storm  waves  are  directly  in  line  with  the  breakwaters, 
they  tend  to  "funnel"  into  the  entry  channel  creating  a  hazardous 
navigation  situation.  This  effect  is  somewhat  mitigated  by  the  inner 
small  boat  basin  breakwater  in  the  northwestern  corner  of  the  harbor. 

5.200  Dredging.  The  act  of  dredging  in  the  harbor  causes  a  certain 
amount  of  disruption  to  the  normal  harbor  and  port  function  .  The 
dredge,  scow,  tug  and  tender  occupy  physical  space  and,  in  confined 
areas  such  as  the  small  boat  harbor,  present  something  of  a  navi¬ 
gational  hazard  or  barrier  to  free  and  normal  use  of  the  harbor. 

5.201  The  physical  act  of  digging  a  hole  in  the  harbor  bottom  under 
water  causes  several  unavoidable  effects,  the  most  obvious  of  which  is 
turbidity.  (See  discussion  of  turbidity,  paragraphs  4.310-4.315) . 

5.202  The  most  owious  effect  of  turbidity  is  the  reduction  of  light 
penetration  into  the  water.  In  most  cases  light  penetration  reduction 
is  of  relatively  short  duration  and,  therefore,  could  be  presumed 
to  have  no  long  term  effect  upon  the  ecosystem. 


5.ZU3  Turbidity  clouds  and  the  associated  release  of  oxygen  con¬ 
suming  nutrients,  especially  where  organic  sediments  are  being  dredged, 
can  be  expected  to  reduce  dissolved  oxygen  in  the  surrounding  water 
and  thus  discourage  the  presence  of  higher  forms  of  sport  fish. 

On  the  other  hand,  the  same  nutrient  releases  may  over  a  period  of 
time  actually  result  in  an  increased  biomass  and  perhaps  greater  species 
diversity;  however,  it  may  be  expected  that  ultimately  the  area 
will  return  to  an  ecological  equilibrium. 

5.204  Turbidity  also  effects  resuspension,  redistribution  and  re¬ 
lated  solubility-accelerated  oxidation  or  reduction  of  various  oils 
and  grease  and  of  heavy  metals  such  as  lead,  zinc,  mercury  and  copper. 
All  of  these  substances  are  toxic  to  life  forms,  although  it  is  as 
yet  not  fully  known  to  what  extent  dredging-induced  turbidity  in¬ 
fluences  the  toxicity  concentrations  of  these  substances. 

5.205  Aside  from  turbidity-influenced  effects,  the  physical  act 
of  digging  and  disrupting  the  habitat  of  various  benthic  dwelling 
organisms  must  be  considered  as  one  of  the  unavoidable  effects  of 
the  dredging  operation.  Fish  are  mobile  and  are  able  to  swim  away 
from  the  dredge  scoop  or  clam-shell.  Benthic  organisms  such  as 
bacteria,  fungi,  worms,  mollusks,  insect  larvae  and  crustacea  must 
be  considered  as  relatively  immobile  and,  therefore,  subject  to 
being  dredged  up  along  with  their  habitat. 

5.300  Disposal. 

5.310  On  Land  Disposal.  Although  stockpiling  of  the  dredged  ma¬ 
terial  on  the  lakeshore  prior  to  its  being  hauled  away  by  local 
contractors  for  use  in  road  repair  and  construction  is  to  be  of 
a  temporary  nature,  the  dredging  project  generally  lasts  2  to  3 
weeks.  During  this  time  there  could  be  a  continual  daily  dumping 
of  dredge  material  on  the  shore.  The  potential  thus  exists  that 
rain,  meltwater  or  some  other  natural  or  human  activity  could  carry 
possible  contaminants  back  into  the  lake  before  removal  of  the  sediment. 
However,  it  is  anticipated  that  no  long-term  detrimental  effects 
would  be  associated  with  the  proposed  temporary  placement  of  dredged 
material  on  the  shore. 

5.320  open  Lake  Disposal.  Open  lake  disposal  could  introduce  po¬ 
tential  contaminants  in  dredged  sediments  into  intimate  contact 
with  the  high  quality  water  of  the  open  lake,  thereby  impairing  its 
quality.  Turbidity,  induced  during  disposal  of  material,  could 
cause  a  dispersion  of  heavy  metals,  resuspension  of  fine  particles, 
and  the  introduction  of  soluble  chemicals  from  the  sediments  into 
the  water.  Disposal  of  highly  organic  dredge  material  can  result 
in  a  localized,  relatively  short-term  drop  in  dissolved  oxygen  temp¬ 
orarily  driving  off  some  forms  of  sport  fish. 
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5.321  An  unavoidable  effect  of  the  open  water  type  of  disposal  is 
the  burial,  en  masse,  of  benthic  organisms  by  suddenly  unloading  sedi¬ 
ments  from  a  barge.  Again  though,  the  available  evidence  suggests 
that  where  sediment  is  disposed  of  in  an  area  characterized  by  a  bottom 
deposit  similar  the  dredged  material,  recolonization  will  occur 
with  relative  rapidity. 

5.330  Beach  Nourishment.  If  the  dredged  material  is  to  be  dumped  ott 
shore  in  about  8  feet  of  water,  the  impacts  of  this  disposal  method 
would  be  similar  to  those  discussed  above  under  open  lake  disposal. 
While  the  potentially  detrimental  material  would  not  be  introduced  to 
the  high  quality  water  of  the  open  lakes,  it  would  be  subject  to  re¬ 
distribution  by  waves  and  long  shore  currents. 

6.000  Alternatives  for  the  Proposed  Action 

6.100  Disposal  Alternatives 

6.110  Open  Lake  Disposal.  Although  sampling  and  analysis  of  Grand 
Marais  Harbor  has  indicated  various  contaminants  found  in  the  bottom 
sediments  are  in  excess  of  the  EPA  criteria,  the  harbor  has  not  been 
classified  by  EPA  as  being  polluted  for  the  time  being.  The  possi¬ 
bility  exists,  therefore,  that  open  lake  disposal  of  material  dredged 
from  the  Grand  Marais  Harbor  could  be  legally  undertaken. 

6.111  The  potentially  detrimental  materials  associated  with  the  Grand 
Marais  Harbor  sediments  are  essentially  isolated  with  the  sediments 
because  of  the  configuration  of  the  natural  pocket  harbor.  Open 
lake  disposal  would  bring  these  presently  isolated  materials  into  in¬ 
timate  contact  with  the  high  quality  water  of  the  open  lake.  Such 
intimate  contact  between  the  contaminants  and  the  Lake  Superior  water 
could  result  in  a  certain  degree  of  water  quality  impairment  as  well 
as  an  adverse  effect  upon  the  aquatic  ecosystem. 

6.120  Beach  Nourishment.  Although  beach  nourishment  would  utilize 
the  sand,  gravel  and  stone  dredged  from  the  harbor  in  a  wise  manner 
from  the  point  of  view  of  resource  utilization,  this  method  of  dis¬ 
posal  could  introduce  potentially  detrimental  materials  contained 
in  the  sediments  to  the  inshore  waters  and  to  the  open  lake  through 
redistribution  of  the  sediment  by  waves  and  longshore  currents. 


6.130  Temporary  On  Land  Stockpiling.  Proposed  use  of  the  sand,  gravel 
and  stone  dredged  from  the  Grand  Marais  Harbor  as  a  road  construction 
and  repair  material,  while  allowing  some  leaching,  represents  a  con¬ 
structive  disposal  method.  Stipulations  should  be  included  which 
would,  however,  prevent  use  of  the  material  immediately  in  or  adjacent 
to  marsh  areas,  streams,  rivers  or  lakes  in  order  to  prevent  inmediate 
runoff  and  leaching  of  contaminants  back  to  public  waters. 


6.140  Confined  or  Diked  Disposal.  Although  on-land  or  confined  dis¬ 
posal  of  dredged  material  is  the  usual  recommended  disposal  alternative 
for  cases  of  polluted  sediment,  it  is,  in  this  instance,  economically 
unfeasible.  The  amount  of  material  to  be  dredged  in  future  maintenance 
is  small  and  the  municipality  would  be  able  to  utilize  that  amount  in 
area  construction  projects. 

6.200  No  Project  Alternative.  The  no  project  alternative  would,  in 
this  instance,  be  questionable  since  it  would  eventually  put  an  end 
to  the  usefulness  of  the  Grand  Marais  Harbor  as  a  small  boat  harbor 
and  fishing  craft  port.  Because  of  its  pocket  nature  and  natural 
depth  its  value  as  a  harbor-of -refuge  would  remain,  although  without 
the  Corps  breakwaters  even  this  function  would  be  seriously  impaired. 
Besides  the  loss  of  the  protection  afforded  by  the  harbor,  no  project 
would  result  in  a  loss  of  various  jobs  associated  with  operation  of 
the  small  marina,  and  the  harbor  related  small  commercial  fishing. 

7.000  Relationship  between  Short-Term  Uses  of  Natural  Environment  and 
Maintenance  and  Enhancement  of  Long-Term  Productivity 


7.001  The  propriety  of  Corps  of  Engineers  maintenance  activities  in 
Grand  Marais  Harbor  must  be  weighed  against  the  potential  damage 
incurred  to  any  part  of  or  all  of  the  human  life  support  system  -  the 
biosphere  -  thereby  guarding  against  the  short-sighted  foreclosure  of 
future  options  or  needs.  Past,  present  and  proposed  actions  and  their 
associated  detrimental  and  beneficial  impacts  must  be  considered  not 
only  in  relation  to  the  specific  harbor  area  affected  but  also  to  the 
greater  area  and  public  served  by  the  projeet. 

7.002  Army  Corps  of  Engineers  maintenance  activities  in  Grand  Marais 
Harbor  are  conducted  by  Congressional  authority  in  response  to 
expressed  and  implied  public  need  for  continued  small  craft  navigation 
and  safety  requirements  within  the  project  area.  Breakwater  repair  and 
inner  basin  dredging  is  performed  on  a  periodic  basis  as  needed,  in 
response  to  changing  harbor  use  patterns  and  in  response  to  storm¬ 
generated  breakwater  damage  and  basin  shoaling. 

7.003  In  pursuit  of  the  requirements  for  harbor  maintenance,  some 
localized  short  term  expenditures  of  funds,  manpower  and  natural 
resources  have  occurred.  Localised  short  term  disruptions  of  the 
benthic  biological  community  have  occurred;  however,  no  apparent  long 
term  damage  to  any  ecosystem  has  resulted  from  past  Corps  dredging  or 
structure  maintenance  within  the  harbor.  Future  maintenance  dredging 
and  structure  repair,  if  conducted  essentially  as  in  the  past,  should 
not  constitute  a  long  term  detrimental  effect  upon  life  styles,  land 
use  patterns  or  ecosystems  in  the  Grand  Marais  Harbor  area. 


7.004  Some  localized  short  term  releases  of  potential  contaminants 
to  the  open  waters  of  Lake  Superior  have  occurred  in  the  past  during 
disposal  of  material  dredged  from  the  harbor;  however  no  apparent 
long  term  damage  to  any  ecosystem  has  resulted  from  past  on-land  or 
open  lake  dredged  material  disposal  methods.  Most  of  the  material 


deposited  In  the  open  lake  In  the  past  has  been  In  the  nature  of  gravel 
and  cobble  characteristic  of  the  beach  material  In  the  area  and  wood  chips 
from  past  logging  operations  within  the  harbor.  Open  lake  disposal  of 
gravel  and  cobble  dredged  from  the  harbor  represents  a  waste  of  a  valuable 
natural  resource.  Open  lake  disposal  of  the  wood  chips  has  probably  not 
been  of  a  magnitude  which  would  have  degraded  the  open  lake  system  along 
the  North  Shore  due  to  the  extreme  cold  temperatures  in  the  open  lake 
which  would  tend  to  inhibit  bacteria.  Evolving  knowledge  and  appreciation 
of  the  potential  long  term  cumulative  detrimental  effects  upon  ecosystems 
and  water  quality  resulting  from  potential  contaminants  contained  in  the 
dredged  material  requires  consideration  and  application  of  new  disposal 
methods.  If  utilization  of  the  dredged  material  as  a  construction  resource 
is  to  be  the  future  disposal  method,  the  natural  environment  or  associated 
land,  harbor  or  lake  ecosystems  should  not  be  detrimentally  affected. 

If  open  lake  disposal  or  beach  nourishment  are  to  be  continued 
the  impacts  will  be  much  the  same  as  they  have  been  in  the  past. 

7.005  Corps  maintenance  activity  and  the  periodic  expenditure  of  funds, 
manpower,  and  natural  resources  associated  with  that  activity  have  per¬ 
mitted  the  continued  use  of  Grand  Marais  Harbor  by  those  individuals 
who  rely  on  the  harbor  for  their  livelihood,  for  their  recreation  and 
for  their  safety. 

7.006  Continued  Corps  maintenance  of  the  Grand  Marais  Harbor,  while 
resulting  in  irretrievable  short  term  uses  and  commitments  of  resources 
and  temporary  disruption  of  harbor  benthic  species  within  the  project 
area,  will  allow  the  existence  of  harbor-related  land  use  and  life 
style  options  for  present  and  future  generations  in  the  Grand  Marais 
community  and  surrounding  North  Shore  area. 


8.000  Irreversible  and  Irretrievable  Commitments  of  Resources 


8.100  Breakwater  Maintenance.  Breakwaters  at  the  Grand  Marais  entry 
and  inner  harbor  small  boat  basin  are  constructed  of  pilings,  rock  and 
concrete.  All  of  the  materials  that  go  into  either  the  construction 
or  maintenance  of  any  Corps  of  Engineers  harbor  structures  may  be 
considered  permanently  and  irretrievably  committed.  All  fuels  and 
lubricating  oils  used  by  construction  and  maintenance  machinery  also 
constitute  irretrievable  commitments  of  natural  resources. 

8.200  Maintenance  Dredging.  The  operation  of  dredging  equipment,  tug¬ 
boats,  tenders  and  other  maintenance  craft  results  in  consumption  of 
various  quantities  of  petroleum  products  in  relation  to  the  frequency 
and  duration  of  the  maintenance  dredging  operation.  All  fuel  consumed 
during  maintenance  dredging  operations  constitutes  an  irretrievable 
commitment  of  natural  resources. 


8.300  Dredge  Material  Disposal 

8.310  In  the  Open  Lake.  Past  operations  have  disposed  of  approx¬ 
imately  488,000  cubic  yards  of  sand,  gravel  and  stone  dredged  from 
the  harbor  over  the  life  of  the  project.  Much  of  this  material  has 
been  disposed  of  in  the  open  lake  and,  therefore,  represents  the 
irretrievable  loss  of  a  valuable  natural  resource. 

8.320  As  Beach  Nourishment.  If  the  harbor  is  classified  "unpolluted" 
the  proposed  use  of  dredged  material  as  beach  nourishment  (replace¬ 
ment  of  beach  sand,  gravel  and  stone  removed  by  storm  waves  and 
longshore  currents)  would  represent  a  wise  recycling  of  a  valuable 
natural  resource,  as  well  as  a  replacement  of  real  property  and 
associated  lakeshore  land  values. 

8.330  On  Land  Temporary  Stockpiling.  At  various  times  in  recent  years, 
sand,  gravel  and  stone  dredged  from  the  harbor  have  been  utilized  by 
local  construction  firms  in  maintenance  and  construction  of  public  roads 
in  the  Grand  Marais  area.  Although  this  represents  an  irretrievable 
commitment  of  resources,  it  also  represents  a  wise  utilization  of 
resources  . 

8.400  Long-Term  Commitments  of  Resources.  Certain  irreversible  and 
irretrievable  commitments  of  resources  associated  with  Grand  Marais 
Harbor  maintenance  must  be  viewed  in  light  of  the  long  term  public  good, 
public  need  and  public  safety  afforded  by  a  harbor  in  this  location. 

8.401  Corps  of  Engineers  maintenance  activity  in  Grand  Marais  Harbor 
permits  both  recreational  boating  and  commercial  fishing  activity  to  be 
pursued  by  those  persons  who  have  chosen  Grand  Marais  Harbor  as  their 
home  port.  Of  primary  importance,  however,  is  that  continued  commit¬ 
ments  of  resources  will  assure  the  existence  of  a  necessary  harbor-of- 
refuge  along  Minnesota's  North  Shore.  The  importance  of  the  existence 
of  harbors-of-refuge  around  the  shore  of  Lake  Superior  should  not  be 
underestimated  by  those  unfamiliar  with  Lake  Superior's  storm  fury,  and 
associated  commitments  of  resources  represent  a  wise  public  investment. 

9 . 000  Coordination 

9.001  This  report  was  drawn  partially  from  an  environmental  impact 
assessment  prepared  by  National  Biocentric,  Inc.,  under  con¬ 
tract  with  the  Corps  of  Engineers.  Several  planning  and  coordina¬ 
tion  meetings  have  been  held  th  s  far  in  the  program  for  an  assessment 
of  Corps  harbor  operation  and  maintenance  activities.  Representatives 
of  the  Corps  of  Engineers;  National  Biocentric,  Inc.;  the  subcontracted; 
University  of  Minnesota,  Duluth;  University  of  Wisconsin,  Superior;  and 
Michigan  Technological  University,  Houghton,  have  been  in  attendance  at 
meetings  held  during  October  1972  at  Ashland,  Wisconsin;  January  1973 
at  Superior  Wisconsin;  March  1973  at  Duluth,  Minnesota;  May  1973  at 
St.  Paul,  Minnesota;  and  August  1973  at  Houghton,  Michigan.  During  the 
weeks  9-13  and  6-9  of  July,  representatives  of  National  Biocentric, 
Inc.;  the  Corps  of  Engineers,  St.  Paul  District  and  Duluth;  the 
Environmental  Protection  Agency;  the  Bureau  of  Sport  Fisheries  and 
Wildlife;  the  Minnesota  Pollution  Control  Agency;  the  Minnesota, 
Wisconsin  and  Michigan  Departments  of  Natural  Resources;  as  well  as 
local  administrative  officials  and  interested  parties,  participated 
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in  a  tour  of  all  harbors  on  Lake  Superior  which  are  within  the  juris¬ 
diction  of  the  St.  Paul  District  of  the  Corps  of  Engineers.  The  pur¬ 
pose  of  the  tour  was  to  familiarize  the  representatives  of  interested 
federal,  state  and  local  governments  and  of  the  contracting  agencies 
who  were  carrying  out  technical  studies  on  specific  harbors  with  all 
of  the  harbors  and  the  problems  involved,  in  dredging,  disposal 
and  general  maintenance  of  such  harbors.  It  was  hoped  that  as  a  re¬ 
sult,  the  assessment  parameters  would  be  better  understood  by  all  and 
that  a  coordination  of  effort  might  better  be  achieved.  In  addition 
to  the  meetings  and  tours  mentioned  above,  staff  and  consultants  have 
met  informally  as  the  need  arose  to  coordinate  and  assess  the  data. 

The  National  Biocentric,  Inc.,  staff  and  its  consultants  have  visited 
each  of  the  harbors  and  their  associated  communities  for  the  purpose 
of  conducting  the  socio-economic-historic  interviews  and  assessments. 

At  such  times  they  have  also  met  with  the  representatives  of  the  local 
business  groups  with  industry  and  with  local  governments.  (See 
exhibit  14,  pages  A-20  -  A-27,  for  letters  of  historical  and  archeo¬ 
logical  coordination.) 

10.000  Conclusions 

10.001  Based  on  the  information  contained  in  this  assessment  I  con¬ 
clude  that  the  continued  operation  and  maintenance  of  Grand  Marais 
Harbor  is  important  to  the  health,  safety,  and  social  well-being  of 
the  residents  of  the  local  area  and  other  persons  utilizing  the  facili¬ 
ty  as  a  harbor-of-refuge. 

10.002  The  adverse  impacts  of  operation  and  maintenance  activities  are 
generally  short-term  in  nature  and  the  social  benefits  resulting  from 
the  project  far  outweigh  these  short-term  effects.  However,  in  order 
that  the  Grand  Marais  project  remain  desirable,  and  to  reduce  the  poten¬ 
tial  environmental  impacts,  consideration  should  continue  to  be  given 
to  minimizing  the  impacts  on  fish  and  wildlife  resources  during  all 
phases  of  maintenance  and  to  reducing  the  return  of  polluted  materials 
to  the  water  following  dredging  and  disposal. 

10.003  The  Corps  of  Engineers  has  requested  the  Environmental  Protec¬ 
tion  Agency  (EPA)  to  further  analyze  Grand  Marais  Harbor  and  subsequent¬ 
ly  assign  the  harbor  a  pollutional  status. 

10.004  While  the  harbor  remains  unclassified  the  proposed  disposal 
method  for  each  specific  operation  will  be  submitted  to  EPA  for  approval. 
No  disposal  activity  can  be  undertaken  without  EPA's  approval. 

10.005  Whenever  dredged  material  is  to  be  used  for  road  construction 
and  maintenance,  stipulations  should  be  made  which  would  prevent  the  use 
of  such  material  immediately  in  or  adjacent  to  marsh  areas,  streams, 
rivers,  or  lakes  in  order  to  prevent  immediate  runoff  and  leaching  of 
contaminants  back  into  public  waters.  Whenever  temporary  stockpiling  of 
dredged  materials  occurs,  effort  should  be  made  to  remove  the  material  as 
quickly  as  possible. 


10.006  Attention  should  continue  to  be  given  to  preventing,  con¬ 
trolling,  and  removing  any  fuel  spillage  or  oil  slicks  caused  by 
dredging  and  harbor  maintenance  activities.  Efforts  should  continue 
to  be  made  to  avoid  spillage  of  sediment  back  into  the  harbor  during 
dredging,  loading  and  unloading  of  scows,  cleaning  of  scows,  and 
related  activities. 

10.007  Attention  should  continue  to  be  given  to  scheduling  dredging 
so  that  it  does  not  coincide  with  fish  spawning  in  the  harbor. 

10.008  Any  historical  and  archeological  finds  made  during  dredging 
and  harbor  maintenance  activities  will  be  recorded  and  preserved. 

10.009  Public  access  and  recreational  opportunities  for  fishermen, 
bird  watchers,  photographers,  and  other  users  of  the  breakwaters, 
and  adequate  safety  precautions  and  equipment  will  be  afforded. 

10.010  The  proposed  action  will  not  result  in  the  displacement  of  any 
persons  or  in  the  loss  of  any  known  cultural,  natural,  historic,  or 
archeological  resources . 

10.011  The  environmental  review  by  this  office  has  indicated  that  the 
proposed  action  will  not  have  a  significant  impact  on  the  quality  of 
the  human  environment. 


10.012  Therefore,  I  conclude  that  these  activities  do  not  constitute 
a  major  Federal  action  which  will  significantly  affect  the  quality  of 
the  human  environment  and  it  is  my  decision  that  an  environmental 
impact  statement  will  not  be  prepared  for  this  activity. 


9  January  1975 


Colonel,  Corps  of  Engineers 
District  Engineer 
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GRAND  MARAIS  HARBOR  OPERATIONAL  HISTORY 


FY 

Year 

Cu.  Yds. 

Event  Description  Removed 

Costs 

$New  $Maint. 

1879- 

1950 

New  &  maint.  work  483,146 

$209,819 

$125,300 

1951- 

54 

No  work  done 

1954- 

55 

Surveys,  misc.  repairs 

1,836 

1957 

Extend  Seawalls 

2, 135 

1958 

Extension  of  seawall, 
plan  small  boat  harbor 

1,  506 

2,388 

1959 

Contract  for  small  boat 
harbor,  pier  repairs 

13,806 

20,000 

1960 

Major  project  modifications 
and  dredging  1,542 

219,751 

66,194 

1961 

Misc.  engineering,  900 

dredging,  condition 

survey 

6,090 

514 

1962 

Survey 

492 

1963- 

64 

Construction  &  completion 
of  seawall  along,  E.  breakwater 

31,600 

1965 

Condition  survey 

885 

1966 

Surveys  &  breakwater  repairs 

4,155 

1967- 

70 

No  work 

1972 

Dredging  and  3,575 

breakwater  repairs 

23,000 

Total  cubic  yards  removed 
through  1972:  487,808 

Total  itemized  costs  through 

450,972 

283,168 

FY  1972: 

Total  costs  through  FY  1972: 

$734 

,100 

*  SOURCE:  DAILY  COMPUTATION  SHEETS  DREDGING  OPERATIONS, 


USACE  to  1950 

ANNUAL  REPORTS  PUDLISHED  BY  THE  USACE  SINCE 
1950 
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EXHIBIT  5 


GRAND  MARAIS  HARBOR 
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ZONE  DESCRIPTION 

ZONE  GRAND  MARAIS  HARBOR 

I  The  southeast  portion  of  the  harbor,  extending  from 

the  eastern  edge  to  the  middle  of  the  entrance  to 
the  harbor 

II  The  center  of  the  outer  portion  of  the  harbor 

III  The  western  portion  of  the  harbor  between  the 

project  area  and  the  western  shore 

IV  The  northeast  portion  of  the  harbor  between  the 

project  area  and  the  northeast  shore 

V  The  Inner  project  area,  the  small  boat  harbor 

located  inside  of  the  Inner  breakwater 


EXHIBIT  6 


Volatile  Solids 


6.0% 


C.O.D. 

50,000 

mg/kg 

Total  Kjeldahl  Nitrogen 

1,000 

mg/kg 

Total  Phosphorus 

1,000 

mg/kg 

Oil  and  Grease 

1,500 

mg/kg 

Mercury 

1.0 

mg/kg 

Lead 

50.0 

mg/kg 

Zinc 

50.0 

mg/kg 

A- 7 


EXHIBIT  7 


TECHNICAL  APPENDIX 


Summary  of  the  chemical  data  obtained  on  bottom  sediment  samples  collected 
from  each  zone  in  Grand  Marais  Harbor.  Samples  were  collected  by  EPA,  NBI 
and  UMD  between  1970  and  1973.  TVS  =  Total  Volatile  Solids,.  O+G  =  Oil  and 
Grease,. COD  =  Chemical  Oxygen  Demand,  TKN  =  Total  Kjeldahl  Nitrogen,  TP  - 
Total  Phosphorus. 
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SUMMARY  OF  CHEMICAL  DATA 


The  highest  mean  value  of  total  volatile  solids  within 
a  zone  was  found  in  Zone  2.  The  mean  value  in  Zone  2  was 
80.1%.  All  of  the  zones  had  mean  values  which  were  in  excess 
of  the  EPA  Guideline  of  6.0%. 

The  highest  mean  values  of  oil  and  grease  were  found  in 
Zone  2.  All  of  the  zones  had  mean  values  which  were  in  ex¬ 
cess  of  tlie  EPA  Guideline  of  1,500  mg/kg.  Zones  1,  2,  and 
4  had  the  highest  values  of  oil  and  grease.  These  zones  are 
located  along  the  northeast  and  southeast  shorelines  of  the 
harbor.  This  is  the  area  in  which  the  historic  log  rafting 
took  place.  This  activity  may  have  contributed  high  levels 
of  oil  and  grease  to  the  water  as  a  result  of  the  materials 
used. 

The  highest  mean  value  for  chemical  oxygen  demand  was 
found  in  Zone  2.  All  of  the  zones  had  mean  values  which  were 
in  excess  of  the  EPA  Guideline  of  50,000  mg/kg.  A  number  of 
samples  in  Zones  2,  3,  and  4  had  values  in  excess  of  1,000,000 
mg/kg.  These  are  the  highest  values  recorded  in  any  of  the 
harbors  on  western  Lake  Superior. 

The  highest  mean  value  for  total  nitrogen  was  found  in 
Zone  1.  All  of  the  zones  except  Zone  3,  which  is  located  in 
the  western  area  of  the  harbor,  had  values  for  total  nitrogen 
which  were  in  excess  of  the  EPA  Guideline  of  1,000  mg/kg. 

The  highest  mean  value  of  total  phosphorus  was  found  in 
Zone  1.  This  was  the  only  zone  in  which  the  mean  value  was 
in  excess  of  the  EPA  Guideline  of  1,000  mg/kg. 
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SUMMARY  OF  CHEMICAL  DATA  (CONTINUED) 

The  mean  pH  value  of  samples  obtained  by  NBI  in  Grand 

Marais  was  6.3.  The  total  range  was  between  5.9  and  6.6 
units.  This  range  is  slightly  on  the  acidic  side,  the  pH  of 
the  water  which  is  usually  slightly  alkaline. 

The  mean  value  of  arsenic  in  samples  collected  from 
Grand  Marais  Harbor  is  0.81  mg/kg .  The  overall  range  was 
between  .24  and  1.71  mg/kg.  There  are  no  EPA  Guidelines  for 
arsenic  in  bottom  sediments. 

The  mean  values  of  cadmium  were  highest  in  Zones  2,  4, 
and  5.  The  association  of  these  zones  with  the  shoreline  may 
be  responsible  for  these  values  of  cadmium.  It  is  known  that 
cadmium  is  contained  in  coal  and  may  be  contributed  indirectly 
from  the  burning  of  coal  in  homes  or  businesses. 

The  highest  values  for  copper  were  found  in  Zone  3. 

This  is  the  east  end  of  the  harbor  and  copper  may  be  contri¬ 
buted  by  the  Consolidated  Water,  Power  and  Light  Company. 
Generally  the  levels  of  copper  in  Grand  Marais  Harbor  are  low 
compared  to  other  harbors  in  western  Lake  Superior.  There 
are  no  EPA  Guidelines  for  copper  in  bottom  sediments. 

The  highest  mean  value  of  lead  was  found  in  Zone  1. 

This  was  the  only  zone  in  which  the  mean  value  was  in  excess 
of  the  EPA  Guideline  of  50.0  mg/kg.  However,  it  should  be 
noted  that  only  two  samples  were  taken  from  this  zone.  Thir¬ 
teen  samples  were  analyzed  from  Grand  Marais  for  lead,  and 

only  two  were  in  excess  of  the  EPA  Guideline. 

The  mean  value  of  mercury  found  in  Grand  Marais  Harbor 

was  .33  mg/  kg.  The  overall  range  was  from  a  high  of  1.0 

mg/kg,  the  EPA  Guideline,  to  a  low  of  0.03  mg/kg.  These 

samples  collected  for  mercury  were  dispersed  throughout  the 

zones.  However,  not  many  samples  were  taken  from  a  single 

zone,  and  therefore,  the  characterization  of  a  single  zone 

EXHIBIT  10 
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SUMMARY  OF  CHEMICAL  DATA  (CONTINUED) 
cannot  be  made  with  great  accuracy. 

The  highest  mean  value  for  zinc  was  found  in  Zone  1.  The  mean  value 
in  this  zone  was  182  mg/kg.  The  overall  mean  of  all  samples  collected  from 
Grand  Marais  Harbor  was  68.2  mg/kg,  which  is  in  excess  of  the  EPA  Guideline 
value  of  50.0  mg/kg.  The  mean  values  from  Zones  1,  4,  and  5  were  in  excess 
of  the  EPA  Guideline  value.  However,  the  number  of  samples  taken  from  these 
zones  should  be  taken  into  consideration  in  making  any  judgments  regarding 
disposal  of  dredge  material. 

The  highest  levels  of  organic  parameters  were  found  in  Zones  1  and  2. 
These  zones  are  located  on  the  eastern  edge  of  the  harbor  and  are  located 
in  the  vicinity  of  the  historic  log-rafting  activity.  As  mentioned  earlier, 
samples  taken  from  Grand  Marais  Harbor  were  observed  to  contain  wood  chips 
and  bark  which  have  remained  from  the  days  of  log  rafting.  These  materials 
are  no  doubt  responsible  for  the  high  values  of  organic  parameters  found  in 
samples  taken  from  these  zones. 

Generally,  the  Levels  of  heavy  metals  in  the  sediments  were  low.  Zinc 
was  the  only  metal  which  exceeded  the  EPA  Guideline  values.  The  overall 
mean  is  greatly  influences  by  one  value  of  300  mg/kg.  It  should  be  noted 
at  this  point  that  while  thu  sediments  taken  from  Grand  Marais  Harbor  have 
been  shown  to  contain  high  levels  of  organic  parameters,  the  sediments 
collected  do  not  reflect  the  nature  of  the  harbor  bottom  in  Grand  Marais. 

The  experience  of  sampling  from  Grand  Marais  Harbor  is  that  repeated  efforts 
are  required  to  obtain  sediments  from  the  relatively  small  areas  of  the 
predominately  rock  bottom  which  contain  sediment  material. 
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APPENDIX 

Correlation  of  chemical  parameters  in  samples 
collected  from  Grand  Marais  Harbor.  Correlations 
were  calculated  on  an  individual  sample  basis. 
Samples  were  collected  by  EPA,  NBI  and  UMD  from 
1-970  to  1973. 

Correlation 

Coefficient 

Confidence 

Level 

TVS  with  COD 

0.868 

.99 

TN  with  TP 

0.879 

.99 

COD  with  TP 

0.669 

.93 

COD  with  TN 

0.250 

.81 

TVS  with  TP 

0.330 

.76 

TVS  with  TN 

0.117 

.67 

Pb  with  Hg 

0.944 

.99 

Zn  with  Hg 

0.874 

.99 

Pb  with  Zn 

0.838 

.99 

Cu  with  Hg 

0.415 

.79 

Cu  with  Pb 

0.223 

.76 

Cu  with  Zn 

0.192 

.72 

Fine  Particles  with  TN 

.887 

.99 

Fine  Particles  with  O+G 

.417 

.92 

Fine  Particles  with  COD 

.408 

.93 

Fine  Particles  with  TVS 

.263 

.83 
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Correlation  analysis  of  benthic  organism  data  with 
organic  and  metal  constituents  in  sediment  samples 
collected  by  NBI  and  UMD  from  Grand  Marais  Harbor. 
The  correlations  were  calculated  on  an  individual 
sample  basis. 


Parameters 


Total 

Organisms 

with 

TVS 

Total 

Organisms 

with 

COD 

Total 

Organisms 

with 

TN 

Total 

Organisms 

with 

TP 

Total 

Organisms 

with 

Pb 

Total 

Organisms 

witji 

Hg 

Total 

Organisms 

with 

Cu 

Total 

Organisms 

with 

Zn 

Confidence 


Coefficient  Level 

-.506  .95 

-.244  .78 

.118  .63 

.999  .50 

-.177  .69 

-.042  .53 

.035  .54 

.288  .79 
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CORRELATION  ANALYSIS  AND  SIGNIFICANCE  VALUE 

A  correlation  analysis  is  conducted  in  order  to  investi¬ 
gate  to  what  extent  certain  parameters  vary  together.  That 
is,  do  samples  which  contain  high  levels  of  a  certain  para¬ 
meter  usually  contain  high  (positive  correlation)  or  low 
(negative  correlation)  levels  of  another  parameter?  The  num¬ 
ber  which  describes  this  correlation  is  called  a  correlation 
coefficient.  The  correlation  coefficient  can  have  values 
which  range  from  +1.0  to  -1.0.  Values  between  0  and  +1.0 
indicate  a  positive  correlation;  that  is,  samples  with  high 
levels  of  one  parameter  tend  to  have  high  levels  of  the  other 
parameter.  Values  between  0  and  -1.0  indicate  a  negative 
correlation;  that  is,  samples  with  high  levels  of  one  para¬ 
meter  tend  to  have  low  levels  of  the  other  parameter.  The 
further  the  correlation  coefficient  is  from  zero  (no  correla¬ 
tion)  the  more  confidence  one  has  that  the  correlation  is  in 
fact  positive  or  negative.  The  significance  value  is  a  meas¬ 
ure  of  this  confidence.  Significance  values  range  between  0 
and  1.0,  and  the  closer  the  value  gets  to  1.0  the  more  confi¬ 
dence  one  has  in  the  result.  A  significance  level  of  0.95 
is  considered  highly  significant,  that  means  that  this  result 
(in  this  case  a  positive  or  negative  correlation)  would  be 
correct  95  percent  of  the  time  or  that  the  result  would  be 
correct  19  out  of  20  times. 
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DEPARTMENT  OP  THE  ARMY 
ST.  PAUL  DISTRICT.  CORPS  Or  ENGINEERS 

121O  u.  s.  post  officc  a  custom  house 

ST.  PAUL.  MINNESOTA  SSIOI 


IN  RC.PLV  RCTtR  TO 

KCSED-ER  31  October  1974 


Mr.  Roy  W.  Reaves,  III 
Denver  Service  Center 
National  Park  Service 
U.S.  Department  of  the  Interior 
7200  Vest  Alameda 
Denver,  Colorado  80226 


Dear  Mr.  Reaves: 

We  are  now  in  the  process  of  preparing  a  draft  Environmental  Impact 
Statement  for  operation  and  Maintenance,  Grand  Marais  Harbor,  Cook 
County,  Minnesota,  Lake  Superior. 

In  general,  the  statement  will  discuss  the  environmental  impacts  of 
Corps  of  Engineers  activities  necessary  to  maintain  and  operate  the 
harbor.  These  involve  normal  breakwater  repair  and  dredging.  From 
1962  until  the  present,  only  minor  maintenance,  repair  and  dredging 
have  been  performed  with  2,575  cubic  yards  of  material  removed  from 
the  harbor.  Though  there  are  no  present  plans  for  extensive  work  in 
the  harbor  over  the  next  10-year  period,  the  Corps  estimates  that 
another  3, GOO  to  4,000  cubic  yards  will  be  dredged  from  the  inner  harbor 
during  that  time.  The  dredging  is  necessary  because  of  sediment  build¬ 
up  due  to  the  historic  rafting  of  logs  on  the  east  edge  of  the  harbor, 
recreational  boating  activity,  and  wave  action  of  Lake  Superior. 

Without  dredging,  the  inner  small-boat  basin  would  soon  be  rendered 
useless  by  the  accumulation  of  sediment  material.  All  dredge  material, 
since  1963,  has  been  disposed  of  on  land.  Grand  Marais  dredge  material 
is  presently  unclassified  by  EPA  pending  reanalysis  of  harbor  bottom 
material  to  determine  its  decree  of  "pollution.''  There  are,  thus,  two 
different  alternatives  in  the  proposed  dredge  disposal  program.  If  the 
harbor  is  classified  "unpolluted,"  dredge  material  will  be  utilized  as 
beach  nourishment  outside  the  harbor  north  of  the  Coast  Guard  station  or 
Utilized  by  area  construction  companies  for  public  road  repair.  If 
the  harbor  is  classified  "polluted,"  dredge  material  will  be  utilized 
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NCfM.l>-»  H  31  October  1974 

Mr.  1-oy  l'.  Reaves,  III 

6y area  construction  companies  for  public  road  repair.  Two  sites  have  been 
chosen  for  .  temporary  (24  hour)  stockpiling  of  the  dredged  material  until 
it  can  be  hauled  away  foi  use.  One  probable  site  would  be  on  land  at  the 
eastern  edge  of  the  harbor  about  200  yards  north  of  the  U.S.  Coast  Guard 
station  v.-lrilc  the  second  probable  site  would  be  on  land  north  of  the  western 
end  of  the  inner  breakwater  pier  on  municipal  park  land. 

In  compliance. Vi th  section  106  of  the  National  Historic  Preservation  Act 
of  1966  and  Executive  Order  11593,  wc  are  requesting  your  comments  con¬ 
cerning  the  existence  of  any  historical,  archeological  and  paleontological 
resources  which  may  exist  in  the  vicinity  of  Grand  Marais,  Minnesota,  and 
which  may  be  affected  by  operation  and  maintenance  activities.  Two 
pla  tes  are  inclosed  indicating  the  location  of  Grand  Marais  and  the  project 
dimensions. 

The  draft  Environmental  Impact  Statement  for  Grand  Marais  Harbor  is  scheduled 
for  completion  this  fall,  1974,  and  a  copy  will  be  furnished  you  at  that 
time. 


If  we  can  be  of  any  further  assistance,  please  contact  us. 


2  Incl 
As  stated 


Sincerely  yours,  / 

*'  •  ,  * 

•  *  *•  i  .  V  j 

.  .  ;n 

NORMAN  C.  HINTZ 

Major,  Corps  of  Engineers 

Acting  District  Engineer 


Identical  copies  to: 

Professor  Eldon  Johnson 
State  Archeologist 
Department  of  Anthropology 
University  of  Minnesota 
215  Ford  Hall 

Minneapolis,  Minnesota  55455 

Mr.  Russell  W.  Fridley,  Director 
Minnesota  Historical  Society 
Main  Historical  Building 
Cedar  Street  at  Central 
St.  Paul,  Minnesota  55101 
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United  States  Department  of  the  Interior 

NATIONAL  PARK  SERVICE 
WASHINGTON.  1  ).C.  20240 

Office  of  Archeology  and  Historic  Preservation 
Interagency  Services  Division 
Denver  Field  Office 
P.0  Box  25287 
Denver,  Colorado  80225 


Major  Norman  C.  Hintz 
St.  Paul  District,  Corps  of  Engineers 
1210  II. S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 

Deaf~Slr  s' 

Thank  you  for  your  letter  requesting  advice  regarding  operation 
and  maintenance  of  the  harbor  at  Grand  Marais,  Minnesota.  I  have 
no  knowledge  of  the  specific  cultural  resources  in  the  project 
area,  but  I  can  point  out  steps  you  will  need  to  take  in  preparing 
your  draft  environmental  impact  statement. 

The  shore  of  Lake  Superior  has  a  high  potential  for  archeological 
and  historical  remains.  There  could  be  sites,  underwater  or  on¬ 
shore,  associated  with  water-related  activities.  This  could  include 
such  remains  as  fishing  wiers,  fishing  and  trading  camps,  and 
remnants  of  trails  leading  away  from  the  lake.  The  Gunflint  Trail 
near  Grand  Marais  is  an  example  of  the  latter. 

Because  your  project  is  concerned  with  an  area  that  has  already 
been  disturbed  by  construction  and  dredging  activities,  it  is 
unlikely  that  significant  remains  will  be  encountered  in  the 
operation  and  maintenance  of  the  harbor  itself.  However,  it  is 
essential  that  you  carefully  examine  any  new  areas  where  you 
intend  to  dispose  of  dredging  debris, 

T.n  addition,  you  must,  consider  the  long-term  indirect  effect  that 
operation  and  maintenance  activities  might  have  on  cultural  resources 
that  are  not  directly  involved  in  the  project.  This  will  necessitate 
consideration  of  properties  listed  on  or  eligible  to  be  listed  on  the 
National  Register  of  Historic  Places  that  arc  located  in  the  vicinity 
of  the  project  and  its  associated  activities. 
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A/ERSITY  OF  IVm.  -NESOTA  Department  of  Anthropology 


CITIES 


215  Foie!  nail 
Minneapolis,  Minnesota  55455 


November  18,  1974 


Major  Norman  C.  llintz 
Corps  of  Engineers 
St.  Paul  District 
1210  U.S.  Post  Office 
St.  Paul,  Minnesota  55101 

Ref :  NCSED-ER 

Dear  Major  Hintz: 

In  response  to  your  letter  of  31  October  1974  requesting  comments  on 
proposed  operation  and  maintenance  activities  at  Grand  Marais  Harbor,  I 
cun  only  say  that  we  have  no  record  of  any  archaeological  site  in  the 
harbor  area.  I  must  qualify  this  by  also  saying  that  the  Grand  Marais 
harbor  area  has  never  been  intensively  surveyed  for  cultural  resources, 
including  archaeological  sites.  Ait  evaluation  of  the  area  for  purposes 
of  an  Environmental  Impact  Statement  is  called  for. 


EJ  :ml 

CC:  Alan  Woolworth,  Minnesota  Historical  Society 


1 
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fcCSED-ER 


5  Decesbsr  1  ','74 


! 

Profcoaor  Ctieii  John&oa 
State  Mehc'olop.ifc  C 
Departwiu.t  of  Anthropology 
L’oivcrj/ity  of  Minnesota 
215  Pori  Mali 

|  Minneapolis ,  Minnesota  >5453 


Doer  Protestor  Johnnoai 

la  your  letter  of  l.>  Mover, ber  1574,  cow&.-.Atitinr.  on  proposed  oj.ero.tion 
and  ualutouance  activities  at  Mra&J  rlacalu  .'Jarbor,  you  atatmi  that  on 
evaluation  of  the  area  should  to  .made  lor  purpose*  of  au  euviro.’v-ental 
iapact  ecate-iont.  lo  the  course  of  our  preparation  of  the  ptatcricnt 
vo  have  dotemlaed  Chat  coutlnuetlon  of  operation  sod  palntcnonco 
activities  iu  Crar><i  thirsts  ['arbor  vrill  not  constitute,  a  Major  Pel  era! 
action  fii;.oif icftntly  affectin':  tl.o  quality  of  the  2iur:«n  environ-wit. 

Vf*  era  therefore  preparing  «  mr-utive  Declaration  accci/paulcu  l>y  ita 
envi ra a;ac ntal  assessnont  report.  In  llrht  of  this  development  ws 
would  like  Co  know  if  you  still  consider  further  archeological  and 
historical  invest lt’ot loa  of  tbv  area  to  be  nacessary. 

la  vy  letter  of  31  Crcoher  iy/4,  I  dencribed  our  dredging  and  disposal 
plans  for  tirand  Marais  Harbor,  tho  altematlven  described  in  tuct 
letter  dulincatinp.  disposal  for  both  polluted  <u.4  unpolluted 

aedlbeata  are  still  valid;  howovor,  It  has  hccouo  evident  that, 
due  to  tho  difficulty  la  obtaining  sedlaicut  sasr-le#,  the  Unvlronnentnl 
Trotoction  AK<mcy  any  not  classify  Crar.d  Moral#  3>«rhor  for  *ur  Indefinite 
period  of  tiwe.  lima,  vhila  the  harbor  reaaia#  unclassified,  the  Corps 
will  rot  establish  a  disposal  policy  for  oil  Croud  Moral#  Harbor 
dredging  operations.  W»  will,  rather,  establish  a  disposal  method 
for  each  specific  operation,  which  will  be  subject  to  the  LPA’s 
approval. 


EXHIBIT  14 


TECHNICAL  APPENDIX 


!ICStD-EK 

Professor  Lldcu  Johnson 


S'  Dsceaber  1574 


beurcb  nourinuc-eut,  open  ln?o  disposal,  nuj  temporary  stocbpllihp,  until 
the  material  caa  be  hauled  away  for  eae  by  ere*  construction  co^rcales 
«ru  nil  pOBsiole  diii? onal  **thod*.  Should  the  harbor  bn  eventually 
due  la  rod  r.eupo,.ii:tedt  toe  e-cso  three  aiterortivee  will  rcn.ain  open 
to  Cue  Corp*  of  J  r;t;ir.ecrs.  i’ovever,  if  the  harbor  i*  declared  polluted, 
only  Che  t*c..j?orcry  «toc». piling,  of  the  dr*«?s«  «*di*ent  for  utilization 
by  area  construction  conies  will  ho  allowed.  Const  ruction  o£  e 
conilund  disposal  eito  is  not  an  alternative  i«  this  case. 

The  cnviroaneutal  assessment  report  for  Crand  Mare  la  iierbor  la  scheduled 
tiIc  niC  OU  *“  b*Ce°ber  1974  aud  «  co^  *iU  *>*  furnished  you  *c  that 

If  va  can  be  of  aay  further  assistance,  please  contact  us. 

Sincerely  youro. 


KAX  w.  sour 

Colonel,  Corps  of  Engineer* 
District  Cn&ineer 
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UNIVERSITY  OF  MINNESOTA 

TWIN  CITIES 


Department  of  Anthropology 
215  Ford  Hall 

Minneapolis,  Minnesota  55455 


December  10,  1974 


Colonel  Max  W.  Noah,  District  Engineer 

Corps  of  Engineers 

St.  Paul  District 

1210  United  States  Post  Office 

St.  Paul,  Minnesota  55101  NCSED-ER 

Dear  Colonel  Noah: 

I  have  your  letter  of  5  December  concerning  my  earlier  comments  on 
archaeological  and  historical  assessments  in  the  Grand  Marais  har¬ 
bor  area.  In  view  of  the  added  information  in  your  letter,  such 
an  archaeological/historical  assessment  will  not  be  necessary  and 
I  concur  with  preparation  of  a  Negative  Declaration. 


EJ:dl 

cc:  Alan  Woolworth,  MHS 
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